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8. All Magnitudes that are under any Power are called Parodical to the 
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Hence may be noted, that the Powers of a Reſidual Root differ from 
the like Powers from a Binomial only in Sign,” and that in cach Power of a 
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*and Denominator be both Simple Quantities , 

ersthatare alike, both in the Numerator, and 
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22. If the Nomerator and Detiominator be Compound Qunantitics 
Quantity which will divide both the Numerator and Denominator without 
leaving any Remains, by which Quantity abridge the FraQtion given. 
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deſired. 
£ _otiuref to he enaningar > fa. = 
Awe a 08 
x Tofind the ſmalle®t Quantity thas.an be divided by vno or more given .- 
_ II their leaſt Terms, multiply them together , "_Y 
wen riries in cerms 
bf Powe! arab poo {le theme 
But if they be not in Terms , reduce them (by abbreviation) 
to their leaſt Terms , and them Fradtion-wiſe crols , and 
that Produits the Quantiry __ 4 mw! 4 
3. To Reduce In and Fractions to Improper ONE! *he 
Integral Parts by the the Pte, and to the Sura add the 


< which Sum is the new Numerator. 
6+L makes b#ty 


4. To reduce ai lmproper Fraftion to an Integer and Fraftion , dividethe: 
Numerator by the Denominator ; thus : 


be + cer cer | 3 
a makes 6+ ©. cf of 


x. To reduce Frattions of divers Denowinations ts one Denomination. 
ly- the a 6 te readin all the Denominators , 
—_ owh, fo the Produtts made by that continual Multiplication hall be 
new Numerators, and — all Denominators TE for a new: 
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0 3- CAddition and Subtraftion of Frattions, 


F the Fraftions be of one Denomination , add or fubtra& their Nume-: 
rators, ang CR « 'new Numerator over the Com. 
mon Denominator; but if they be 'of divers Denominations , reduce them 
firſt to one Denomination, and then add or ſubtratt them. 
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Add 2! to?! reduced they are 2, and the Sum 2 
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? 5. Diviſion, | | 


Mey. ot s-wiſe the Numerator of the Diviſor by the Denominator 
of the Dividend for a new Denominator, noe aponee of the 
Dividend by the Denominator of the Diviſor for a new Numerator ; but 

when the Fra&tions Patio ge of. he ea Dengatinieo, divide the Numerators 
agg » Caſting ayay the Denominators. 
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"CHAP. IV. 
EQUATION 


or Ut Equation is 4 mutual comparing of equal 
Quantities, or Things, C 


Hea a is ed, in the boar, lace the 
meaning of jr muſt be clearly compre ; which 
that you may'40;._ when any Arithmetical Queſtion 

- ( wherein ] ng. are mixt or I mate- 

rial things, as Men, M Ge.) opound ate the 

Þ fame from ſuch things and x how al Band, of be propomnd inthe 

_ i ron oak expreſs all the h 

2. Then delign, note,-or Quantities in t Sen, 
as well unknown as known, with Letters, the known with great Letters, and 

the unknown with ſmall ; or . the known with the Letters in the farſt part of 

the Alphabet, rice cb thole of the Latterend, as T Z, cc. 

forming them into Equations ; (\butwhen divers Quantities are granted to 
beequl, The the ſame Letter z) which Equations muſt 
, according to the import of the Pro- 

 eilaltho einen vaniſh but one 

fo ſtated) if the unknown Symbols 


ft er not mutually depending 
upon one another, the Queition is not fully limited , but » copatle of innu- 
merable Anſwers. A Problem hath a certain determinable number of An- 
fiwers , when the Equations, no ways depending one upon another, are as 
many uſt as the Quantities unknown or ſought. 

To preſcribe Rules which may hold in all cafes, for the taking off all = 
unkiown Quantities but one , is a difficult, if not impoſſible, work; 
here ſhall be inſerted three Rules, which are ſo comprehenhive, t we 


tew 
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uh. AM. 


few ew Queſtions will fall without them , and thoſe that 
will ſoon diſcover the way to procced by their due Co, an Ingeniousperſon 


Rude T. 


WV Pati wr is found in two ſeveral Equations, with 
| Pp car pocr wog by cy like ſubtract them, but. if us+ 
ike a 
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Rule IT. 


V. JEREES ſame = is foudfin two ſeveral Equations ; 


fx, Goth Gi ; Qunery in the ſecond 


multiply the firſt tion by the pre- 
wt pron tion 

ſaid Quantity in the firſt; then will the es to 
the fd Gar oy dv.cke ne in beck , and fo fall under the 


farther clearing. Laſtly, if be more ſuch Equarions 
CES work z cxpell the ſame Quantity out of them alſo, id 


Rule ITT. 


FF neither of the two Rules above will take place» by Chap 4. $ 2. fol- 


the bt RS EO [10 AE romdes ; ery 


other ; | Equain do of that i Ea Tor roar 


we Roy pf a a 26 > je CE 9; by Trp 
ch Letter to ſtand alone en en bo ne of th 
ſubſtituting the other fide of that roughout all the 


other Equations, in the Room of this frovad | _— oy, ont 
ſoproceeding with the third, fourth &c. till all the unknown detahenamey, 
lave one. 

Then for as much as every Problem when thus brought toone fingle 


tion, hath yet the known Quantities interwoven or mixed with that un- 


knownz the next work will be to clear it of all ſuperfſuous tities , and 
to ſeparate the known, fron the unknown, (keeping ſtilt an Equality) that 
at length the = uation may remain” in. the feweſt.and (unpleſt | termes, .fo 
ordered , that the known Quantities may make one fide of the Equation 
and the unknown the other , which Operation fits thE Equation for Reſo- 
lution, and is called Redudion. h 
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$2. By Aldition and Subtratfion: 


YAY Mien, nets Tome Gemene fe a7 he Ree 
rlons to/the ocher , clanging their Signe. Fhis Operacion it ſelf is 
Tranſpoſition. 

DA—DC=A+ Þ 4-DB-{-d ac} RO=# 


p— A |2} DA—DC—£f= FF +DB+d | 1—« 5 ape 
2— DB\ ; DA—DC—A'—DB= b* -+d.| | | 


OOO nw 


| 113 —yyB)=ry—£. if L=4a 
«77, 

I} £\2| 4% ay 5B*=ry. I —£A| 2 +4 £f=rr. 

2—# |3| A—o/5B*=ry—&. | 2— |3)}4L=rr—F. 


o 3- By Multiplication, 


FF the Q * Degree or Power thereof be in a F 
F LIED of Frattzone (viz. by croſs iolyi os 
parts thereof to one Denomination ; that omitting that common i 
tor, the Equation may be exprefſed by the Namerators only. 
r <X | |: L 
1 ar wcF 
1x4—r 2\4-&=7. 1*xbþ |*|babbe=4s. 
k 1.4.0 | emp 
x mc. [2 wwou= IC. rant | 21 fr Ae —  Anebr AN: 
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Surds, caſt the 


When 


2] Ba—15 RK=1. 


i Power of the unknown ity be multiplied in a known, 
aander—grs po wokc op aye ng 


I o-—pheonls | j DB =50mD> oe 
X 3z&s XN Ke” De B—18-) 
=> DB [25 o="F- $3 <—>F-{2 : ERS. 


$5. To convert Cdnalogies into Equations. 


F four Quantities be Proportional , the Produtt of the Extreams is equat 16, 17 « 6; 
| to the Produt of the Means. 

If three Quantities de Proportional, the Produdt of the Extreams is equal 19, 2o « 5 
to the Square of the Mean. 


Las IV; 


$6. To convert Equations into Analogies, 


tiries be equal ro the R 
FASL RS ane rs, conn 
tion; tonnt Beg Koa oe ge ed $6 is the other 


in the laſt part , To the other Fadtor in the firſt part. 


1 |ba=an - rl=="7ny TIE a. 
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more differing Degrees or Powers of the unknown Quantity. 
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"þ 7. The ord in which thoſe Redutions are ti be uſtd, 
in Clearing and Tri rimming an Equation. 


1. JE there be any Fradtiens in an Equation, let the be cleired of their 
Denominators by $ 3. Chep. 4. alſo by the ſame , Jes che Surd Char 
rater be taken away ,' if there be any. 
2. IF the unknown-Qyantity-be found -in-all-the Terms, youmult clear as 
_ of the Terms of it as may be, by $ 4. Chap. 4. but if all the Terms may 
; that Equation Identical and yin, and my be relolved by any 
Number matte | 
3. If ſeveral like terms be diſtributed, ke chem beter 5 he hgh 


by the preſcription of their Signs and known Fattors , placing. the h 
Power of the GeFoe paty Ns nr ales (moſt initerly ) and the reft 
inferiour Powers m thei-order,, the 
Abſolute the other ſide THE the Be by F2: Chapi4i< 

4.1 be a known or in the now firſt Term , or higheſt _ of 
the unknown, let: it be c by $ 4, Chap. 4 

Equations thus cleared and reduced are cicher Pure and Single , or Ad- 
ſeed and Compound. * 

Poreas Simple Equidhs afuhyhoſe kn pr or il i ing | 
Root or Power. +} 4! 

An Adfeted, or Compound Equation , is that wherein there are two or 
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CHAP. VY. 
Queſtions producing 4 Simple Equation. 
—— =} 


Certain Man goeth 29 Miles a day , another followeth him 

from the ſame place, but ſerteth forth. 7 days after, and 
goeth 364 Miles each day. In how many days will the laſt 
overtake the firſt ? ; 


1 | B=203= 29%7 
2]1C=29 
z3|D=363 
4|}* 
4X*3 5$|yD —»4 
- 4: 4 64zx© _ 
6+1 7|\y CB 29+ 203 
Tz, 3 8 yC-j-B=yD 299-j-203=22 y 
8—1yC"” | g|y D-yC=8B Ix y—29 Y=203 
pr—_— S .> ©3 
y—D=C ro FRY | «7 


' 2. A certain Man finding divers Poor People at his door , gave each 
of them 3d. and had 6 d. remaining in his 3 but if he would have 


given them 4d. cach, he muſt have 24 How many Poor were 
there 2. -_ : 
4. % 
| B=3 
[C=6 
D=4 
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Lis. IV. 


3. The Sum of two Numbers $, 8.4 and their Difference D, 39 : what are 


the Numbers ? 
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] n= JA 


g—=i=3 
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3 
4 
; | 
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ybe=34 
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2ZyY=123 
y =613. 


2. =45 


E=225. 


23 
3 
4 
5 
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4. The Sum of two Numbers 
given, to find the Numbers 


? 


$ (9) and quintuple produRt 5 P (100) 


| yrz=g 
FJ==1CO 
== 20 
Y +x-=97 
=9y—20 
gy—P=20 


— be .an adfefted Equation , the Solution muſt be 
omitted till a gm. be g 


5- There be two Numbers 
that if the lefſer be 


y—z=D 


B+ C=yF+L 


whole difference is D 7 
by B2, and C (3) added 
multiplicd by F 6 and Y 1 added to that 


with this 
to the = 


— 


y=D+z 


Fz 
zB1-C=FD4-Fz1-YV 
zB—Fiz+C=FD+F 
zB -Fz — FD+-F—C 


nn 
Iz 


13 
14 


By—BD+C=yF+F 
yF—B = Y 
—Fy=FV 4+ BD—C 


=== ? 


2y—11=65+1 


29—<—11=1 


—4)=12 
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Printed at Lowxwpon, by Ame Godbid, 
and Jobn Playford, x 680. 


D 


DEFINITIONS. 


' Pore is that which hath no Parts. 
2. A Lixe is length without breadth. 
A 3. Iheends, or limits of a Zaxe, are Points. 
+ A Digh-Lane is that which lieth evenly between its 


| A oor fens is that which hath only length and breadth. 

& ys ona limits of a _ are Lines. 

7. A PlainSuperficies is that which li berwixt its Lines. 

8. A Plaw-Anti inthe Inclination of two one tothe: other ,, the 
7 one touthing the other in the ſame Plain, yer not lying in che ſame ſirac 
ine. 


g. If + * pak contain the Angle be Right-Lines, it is called a 
D 2 10, When 


The Fuſt Book of Lis-IV. 


10. When a AB on a uy — 
Angles on cher thereof, viz. Wc 2D ; 
are Rih- ; and the Right-Line 4 which fandeth upon th ocher » | 


ST bob, © The mark for the Perpen- 
dicale is; and 


An aphorte yu thier wich eve Lancer; whichte fer F 
at the Point, or with three the middlemoſt whereof ſhews the 
; andthe other Leer the Line that make tha 4 
mic he i make at Y, is 

Letters Aand C =o 


at which is than a Right-Angle,as EZC. 
res that is leſs than 2 Right-Angle, as * 
ſhall be ©, which inalfouled for the were ctr | 
when the kind is undetermined. 
s 13. A Linit, or Term, 6 apane oy thing 
14. A Figure is that which is contained one or more Terms. 
LOS mas gy tt contained under one Line , which is called 
untowhich all Lines DA, D B, DC, drawn from one 
m7 ounegg, one to the other. 
RECESS IONS the CharaQer for a 
is ©. 
7. OTROS MI Ade £3, Guan frog the 
thereof D, oben 7 = bones wig 
into two equal 


= 1. Far Sh, 0 or pation! Figures ,, are ſuch as are contained un- 


MP o_——_ |Figee, or Adultilater als are ſuch as are contained 
under 22 Mn dr (four 


23. Gf Trend Figs des triton 4, with taſk dons 
— — which hath only two Sides 
24. An Iſoſceles wa A two equal , as the A B. 
25/ Scalemons is a & whole three Sides are all 1s C. ' 
26. Of Gul Fella Fgans, a Right- Angled A 1s that which hath one: 


_ — —_ 2 pg - —  } : OY WE 
þ Las. IV. Euclid's Elements. - 27. ; | "ag, ” 
> > ft Sai al, or four fided- Figures, > Square a thetrnbes 5. 
, are £.* Right, as «HA BCD. : | 
Is 3@ A Figure on the one part longer, or an Oblong, is that which hath Righe 
w- L*, but not equal ſides; as «A B C'D, | 
3 A Rhomien, or Danes Figure, is that which hath Four equal ſides, 
- but LL: as A 
c A Rhombeides is that whoſe oppolite ſides and oppoſite £* are | 
Y but hath neither equal ſides nor [.*;, as B. - os . 
l, Re - All other Quadrilateral Figures beſides theſe , are called Trapezia, as *' * | 
Figure C. . 
4 34-? «ralel or Equidiſtant Right-Lines, are ſuch, as being on the ſame 
's plain , if _bfainy produced , would neyer meet; as A, and 8. And their 
is ; 
£ . A Par nia a Os bil al Fi Bt 
a A 
Ee 4 
a two 4 
s A. 
t vg 
: the Demonſtration of ſome Premiſe whereby the 2 
Lemma is ile ,. of 
4 the thing about, becomes the ſhorter. _ 
- An Axiome, is that which is ſelf evident, and is. Comprehenſible at the. 
fuſt propoſing to all. X 
Poſtulates or Petutions. 
© 
, F int as M, to a int B, to draw a Right-Line co F. 
2 To produc - Fince Right Line 4B ftrait forth — | 
-3- Upon any Center, and atany Diſtance or Extent, to Deſcribe a 
E - Circle. 
C eA xioms. 
, ' equal to the ſame, are alſo equal one-to tit other 3 As 
c a= b=c=d=f,, Therefore «—f, and conſequently all a, þ,c, &, f, arc equak 
one to the other. 
Ss equal things be added, the wholes will be 
f al. 


3 2 


-.-: : The Firſt Book of Lis. IV. 
TO au WF from equal things, equal things be taken away, the ramaies wi 
4. If to unequia? things, equal things be added, the wholes wilf de 
> etc ben the Remainderywill de 


ot eating ag mers 


ſame of T Y.-M 
one — -+x-ag one to the 
4) TRE, hand the me of Sckeriake, 


= ODE are equal one to L403 
ATE Feng Right-Lines and 5, but not im 
Figures, 
1gnres = NEC ran naar 
ante fog Shan is gaet- 
are equal berween 


themſelves. 
cannot haye one and the ſame Segment (or part) 
common to 
Fr Cn EM , if they be both produced, 


cot'one the 
. If a Right-Line B.# 
Ine £: on the ſame Side, B 
Lins groturnd WEE ſhall meer char Side, wherethe are=22 .*, 
14. Two 


Ax. is for Axiom, Poſt. Poſtulate, Def. 


Cer. Corollary. Alſo note, that #W D; ftands for, = freed moerm ah 
ftrated, and WW Dn, which was tobe done. Further note, that Pro. ſtands: 
for Proof; Pre, for Preparation; and Pra. for Praxis. 


* Prop, I. 


Problem 1. pane falta pight-Lins given, A. B, to deſeribe an equilateral 
A, ACB. 


(a) 3906 N the Centers A and B, with-theextent 4A B or Z A, * deſcribe two 
WEE C/ cutting each other in the point C: from whence * draw the two 
(d) 4 1: ax. RightLines © .4:C'B, Thenis AC*=4B=BC*= 4G, * Wherefore 


(e) 23 def, the & ACB. is Equilateral, WWD ». 


A 4 point given, A, to make s Zight-Line, AG, equal toagiven Problem 2. 
Right-Line, B C. 


3 78. 


(a) 
) 


mith the Exzent C8, *deferibe the OCB F; * joy 
* ake the Equilatera «Drodene DC 


Te ancqual Zight-Cines, A and BC, 
A greater, Þ ©, the, Right-Zine BE, tothe 


"JO he poine BO dear the RighpTite Dd The © Deſcribed'on 
| p GoCrater Bulk the Lazar BY) thll cus ef SUD 
WW Da 


—_—_—— 


'ZO Wr% Ls; IV. 
Prop. IV. 
Theorem 1+ A* BAC, EDF, have two " the ene equal to two 
| £- pic Benny rv ABWDEmiACE F and the 
contained s, VIZ. Aaxd D h 
_ BC equals the EF; andthe NY C2 eDF. 


wt oy £9 5 mT pry thee I 
according to the equal des. 


OT na is put to the fide D the fide 4C toDF, 
and the © A to £ D : Therefore if wo d one ypon 
oy DES TE TEE 
, - A to 
Gt A en which it's Sn Lad: —_ 
Prop. V. 
Theorem 2. = ABC. at the baſe celes *>"0S 


A » be, 4, the £+CBD, 
Ione - 


(a) 3-1» "+ pa us AE,= A D; and*joyn CD and BE. 

. Becauſe, in the 4* AC D, ABE, AB* = AC, and AE 
3-408 ©=-4 D,and the £ of commentoborh;*thirefore s the £ ABE=ACD, 
fe) 2” andthe © AEB*=ADCG, andthe baſe BE*=CD, alſo EC'=DB. 
(ff3-8x. Therefore alſo in the AS#BEC, 'B DC 5 ſhall 'be the L ECB = DBC. 
41 WWD. Bylike reaſon.is the, LE BC= DCB, butthe LABE"= 4 
v bore. CD; the © ABC'=ACB, WWD. 


rhder ve Every Equilateral A is alſo Equiangulr 


Prop. VL 


F, 


are 


D, 


Firft Booke of Euclide | 


trons 


43 A ziom -- y 


—— 


Lis. IV. Euclid's Elements x 


_— Ck... AO —— 


Prop. VL _.. | Theorem 3. 


\ABC,ACB,f« 4, ABC, be the - 
ED theſe equal + ' ſoul alſobe ales fir A BAC 


mage the ſides be not equal, let one be er than the other , 
BACCCA, "make B D=C-4; draw the line C D. 
Pro. In the AS DBC, AC B, becanſe 3 D4== 024, on the GIE@E 21S 
common, and the £ D BC *= AC'Bj\ the 45 D'BC, ACB-* ſhall:be'©) 4 + 


equal the ove to the other, a part to the whole * which is impoſible. (Of) gas {n} 
bis: 
Every Equiangilar &:is allo-Equilaterialt 1,-1.7 ng be 1 ON 
XI. not 
Prop. VII 


Right-Lines bei 


”—_ the fans Rig ht- Line AB, wo R 
B C, rw other Right-Limes AD; 
19eath viz. AD=ACy ard BD=B canmor be 


the nts A, B,ou the ſame CE ts 
#21 Ao OK ye vp 


Pro 1. my RE. oh AC; it's evident that A D 

* not » K ooo : 

2. Caſe, If the 2 degra wg "ba "Cl 
produce BD F, and BCE. ifit muſtbe' 4 D= A C,. 

ADC = ACD; a ills, becauſe B D*=BC, the / F DC=E 


(a) 9 «a. 


-(b) 5. T- 
(c) fuppoſ. 


therefore the £ F DC =* A DCalſothe EXE D= HC D. *Whith is (4). 9 «x. 

im 
3. Caſe. If D be without the 's 4CB, hoyn C D. 
DING BCD*®=—B DC, 'There- (@) 5 

fore the © HOD'S*BDC, ſeil thee A DOD BI Gaps 5 addarl 


whole. Which is impoſſible. Therefore oc. 
2 > 


The Firſt Book of Lis. IV: 


Y ES 


Prop. VIIL 


Theorem 5. . If two A*ABC, DEF, have two ſides of the one equalts two fides - 
of the brevis, AB=DB, ad AC = DF, andthe 4 
| = the £* contained under the equal Rig 
| Lines ſhal be equal, viz. Ate D. 
\'m. ProgyEculeBC'=EF, if the baſe 2 C be laid vn the baſe BF; * 
9 Bm nf lope; danberphons 49'= DE 4O=Dr.iE 
@ {x *whereſorethoſe rare equal. WV D.. wr f: | 


Corel.” 


AE adore ods mntuctle Eoin actes.- 
2 As mutually equilateral Tow ro ro other, 


| Prop. IX. 
Ty divide 4 Right-Lined - given BAC info two equal parts, 


; Pratt - TE 4 "__ i E, ” 4 DE; on j "yr l 

+8 .&4. DFE. So\drawing-the Right-Line 4 F; it.ſhall biſea 

(a ' Pro. For AD ©= AEp ant. the fide AF is common, and the baſe 
vi, DF*= FE; *Thereforethe £ DAHF=BAF- WW Da. 


| Corel. 


Have how an £ may be oo lnev ny mages fo 
per But the withod'of dining rings other piew IEG 


| | Prop.. X.. 
Publn 4. .. - To divide aRight-Line given GH intorwe equal patts, . 
(a). ,1-.1« Pra. -G H* make ane: A GAH, andbiſe&the £ 4 with 
| Un aernene Lineſhall alſo biſeet the given Line G #7; 
, . © coufr.. Pro. ForG A*= HA, and AJ.is common, and thez£ G41 © = HA,” 
_4@® 4.1, terre SGUY=IH, WWD x. 


Prop.» X.1. 


ow Tits 4 Forage DB, 203 the $A 


:Pre*"Y" Ake on either fide of the t I an equal ſpace vit. D'I= 434 
Tony eg og oral Wl 
"I 


Perpendicular 
Pro. For DI=1 B, and *D 4== B, and AJ incommen. "There. © 9: ; 
fore the £ 4D = A LE, * and conſequently right: Whence £41 moſt RAR | 
be a I, ##F Ds. 


Prop. XIT. 'Problem?y. 
"Upon an infinite Right- D E, om 4 ofven point A without 
ro = tre apo br 3 Al. CY 


it, ts let fall 


\N the center 4, '* deferibe a Circle DE, the givenRight- (4 3 
Line in the poines Dad. Then® DE m1 rom ee 
AT, which will be the .L required. 


Pro. Pro: ;Dan-GGK Then the A* 47 D, CE IE Oh 


the 5 DIADEI A 


(d) v. ls. 


"Wherefore Ali L. WWD». (e) 10 def. 
Prop. "Xn. 9 Fo mnine* 

when « Right-Line E B flanding upon 4 Right-Line C D makes 75 

thoſe + ſball be either ® 12%, @ Lqgeoter apual'6s 21%. 1 
Pre.ÞF the /3EBD and'EFC be L3; if unequal uf 

| os int # *raiſe 8 4 -b-. __ Ee ta O14. 
ABE, and'the *E B D*=L.—— A#8E, therefore Thall be}E8C4- 15 © 
EBD *=2 1.53 ABE—ABE=21.5, WWD. = & Bron 

Corel. 


1. If one © EP D beright, the other:E BC is alſo right; if one acute, 
the other is obtuſe 3 and the contrary. 

2. If more Right-Lines than one ſtand upon the ſame Right-Line at the 
Unergine, the 25 ſball be equal to 215, 
3+ | 
4 


othermike Z5 = 41.4 
op op; 1.5, by Cordl. 2. 


E 2 


' The Firſt Book of _ Lns.1v: 


Prop. XIV. 


_—_ g__—_— DE; and therein. C , two 'Right- Lines ; 
Dec be dr avon 3 Supe ments angle} mag, ACD 
+ AC E, =2 ine DE, C E, +» Joal make wr ve 


_ 


(a)-13: L, Pre. F not; let DC, CF, make co CR ASS 
4 xk + ACF= 24.6 SACD + ACE, which is* abſurd. 
Theorem $8. Prop. X VY. 


Tr 0 If two ighs-Lines AB, T D, mutzily cut one the other, - the 
oppoſite» are equal viz. AED=CEB, s AEC=DEB. 


) MÞ. + Eorear=ars nn bthere- 
) fore CEB= AED. 


REIT Iz Prop. *X'VT, 


One fide B' Af a4 ABC being produced, the utwrd'Z EAC 
will be greater than either of t e inward oppoſite "+ CB, 


a [Fre Et the RightLine Þ Gy. * biſe& the ide AC, * produce FG = F B, 

tb) 5 Pro. Becauſe AF*=CF, and FG*=FB, and  AFG*= £ 

(c) confr. GF Bj * therefore alfs ſhall the LG AF =£ BC F, and conſequently 

 4-:1- the whole Ion rey 
OI. LA dd 3 the ſame ſhall and be proved 

the Exvernal ABC 
£9.75 1- | _ Laſtly, ſeeing the SG anni. t hall be the External 
_  EACE £CoaB8 of oi eras appotee. WWD, 


io Prop... XV 11 
Twe £.* of any, & ABC, which wax ſoever they are taken, ire 
. (3:19 2 

LE, YRoduc BC. "Becauſe the ZACD4ACB*'=205, and the 
Uh 16. * AC Dc Attherefore AA.A B=I3T 1.5. Aker the ſime 
O «=. manner is the LF4-ACB 2,3, The ſide A B being produced, the 

'y - £5 A-1-B will be in. like manner demonſtrated [ef chan'2 15. WWD.” 
x Corol. 


/ 


Cis.1V Euclidin Hlememd:r 


Corel. io 
; Ia very & where one £/ is cths right of obrle, the twootherare © ” 


acute. 
' 2: Allthe /* of te of a 
Rn 0 ets : 267 Wiles When 


'Y If x Righe-Line 4 F make with another Line*D, 
wi he EO. theted Abo bents.s AD)Ie 
fall from any poine 4, to the other line CD, ſhall on tinc Gde"the 


#ute L- is; 24: 03 2wbo ICT a; asf 
.*For if- AC, drawti on the ide of the*obriſe £-bea Lythen the 
bs 7 ae AETTHATESS 21105 OE a Rr Rn (*). '7 * 


> VW 


_ "© .. ad 


Prop. X V11L Theorem 11. 
The greatef fide AC ff eviry AA BC My the greatef- 
£ABC 


Po. "Rom AC "rake eiray AD ="AB) ind jojn 2 D 

is the LA4D B =-A B D. - But: 4D3 765; 
whole ZABCccC. RR Rall-be 
EA. 


= a AGAC; ante terre £Ay ted they Hts 


Pro. Or if it be admitted 4 B = 2 C, then will the © A* = C, which i & $ 

is contrary to the Hypeth.” Ital —- BC, hs alt be he ©) = 
Aims the enomarons BEES AG. D. Wherefore BC AB. Well 
Afrer the 


5 | Props x ao oe gy: * Thedfera 1 


of ion AKC rnd ful EX, AC. 3 way tales, art cater 
than the ſide that remains B C, T 
3- Is © 


(a) 
Pre. T YJRoduce the line AB, *and take A D = AC, and draw DC, * then iÞ) 5. 1: 
ſhall the D= AC D,, *therefore is the whole £ BCD= Dy ©, 9 
i thezefore B D (*B44-A4C) = BC. WWD. 


( 


The Foſt Bank of "Lin.1V; 


rep. X'X1. 


I WBC, _- ' 
FIT CD, be os br rk BG, met = 


| bh cheſttwedinesſpwter «wid A,BA, 
——_ Geert geter £. thermo ah JT 
(a) +20» I- nos Then CE ED *— CD, and 2D 


DE, *take DF, FG, G H equal to 
A ne ho Rene Pans © wich 
extents F D men line A B,C: Dea deſeyibed, cuting cach-other in X, and 
; riot Right-Lines KF, K G be drawn, the A F X & ſhall be made, * whoſe 
K,FG,&K ane oquifeo the rhevetines DF,F.O,G M0, that is, re 
the three lines given 4B, C. WW Dn. 


IC 'Brop. XXII. | 
or Sed AB, whies xight-zined 
Pr "D*. nnd Gogh a 
by baſs - ikke co ind on-CG * make © wy 


©) 23.5. having equal fidesto the mf 4F0 "ED ind 0G om mdG8=DF,; 
4) T tb A Ct= ZE WW Ds. . 


s 
IT 
”_—_ 


— m—_ b a | 


n.—__ 
—_ _ — 


Fane $2. Þ DEF, have twe Nah nag IG 
| fer of the viz. AB=DE, and A'C=DF, as. 
| NS SADp contained under the tyl-2he), hy 

MRI 0 EIN 


dbachoe_ EDS and the 6de D 62= pers Joi! —_— 
19 
(4) 


2s 477 op above EF; May ods and by. 
Bots LA*SZEDO, \ therefore is I cont. 


DF * = DG, 5 therefore is the £ DB &= DG By > the O 4 1. 
LDEGEGEF,. and conſequently the "whole: £ $- 1 
* wherefore EG = BC EF. 9 ax. 


2. Caſe). If the bale BF fall» the fun plice rich EG," in's eident that on Oh” 


| 4+-G B*=— DF-j#E 
1 ms or: rate Long Socmins BE-CRO)" = BF, | nt 
WWD. *£ $3 Aibait'y 


" Prop, XXV. | 


; - have 
oy ary ts CTA 


ww 


Pm. J20e if the £4 = By ochen's the daſs BC BF, mhiih is (ay 4-1 


If the —= CAD, then * will | 
ESSE ESE 


wr D. > I 
Prop. XX VL. + | Thevoem 174 


- Te on EDG, have > £* of the vac B, C,  opndies 4 


EET each i bu corifuniet £0 nd ove 
y ik fr ey tee pricey ee 
2 (on S hep rage mhe +4 file, 


and the other £ of the one ſhall be equal to OOTY 


Pro, Hyp. 1. "Et 3C= EG, which are the fide 
£2. Then hall B@4=£ D, DES 
ZA=EDS. For if E-Dc=3 


© . 


_—_— 


tt t:2>—— Ms 
The be Firſt Book of Lo.4\ 
. Ban 2 95< =HE, and BC*=EG, andthe © Þ *= E, therefor 
dT ſhall the LEG H*=C'*= DGB, Fhich is abſur'd. In like manner | 
btw nm od 98 
4'fay BC=E&, and HC = DG 
= 3 ep, and dra 


EO 46D, rake Tho: 
Ui, 74 nel TS Denote and the A=E D« 
Thearew uh. WIC ST; * he XXV11 — : 


44.5, wap 242 8 In _ DIC. 
-peighit Dinan rephhadt is ©; Ind cheer hal theo 
£ AGH* GHDthe internal 

 Hyp. equal. THT IS Swe) 


eo n ” Þ: 


(a) 16 


1 0 od Tres 
qa ww 


Fen 


% JI T3 


(a) 1% I. a 2F Hyp. the Z AGE= =CHE; "uy 
(b) 27 1. be er CNT and'*: 4 


2, Beeaulc by y Hyp, the £46 H4-CHG = 2 L9= HE 


'4 ""* "Prop. XX1X: AT? 
CT TIN 


"ED. a ores, rave noe 
equat 39 2, 1 _ 


; Pro 7 arts 6 DH G46 BCO=+ 21. alſo: 
B Ay "I bas ,3 S+>4%,% ud ents rf D H( 
(c) -> &.") thers ſhall temain BGH=EHC: —T; ks e<% 


$1443224 


Las..IV: Euclid's Elements. 


| Part. 2. The SEGBA-BGH=*2 \_s; and BG H+ G H D*= (4) 13. 
21.5, and taking from each the. common BG H, there ſhall zemain (@) 28. & 


= CHD. 
Fn 3 The Right-Lines #8 D Cand cannot (F) 344. © 


meet , therefore the inward £$ on the ſame my nog Aand B arc: 
cqualts 2 Ls WWDs | LS 
uf, - Din, bs THE OE v2 


Ky yk } 261 +4926: 


, 0, tuning one t., «  ylodagnl hoon 
ot the Lane.” 


v - - © * - = 


Prop. XXX. 73: | ; Theorem an. 


Guy awe 1211; 5% 222 [cups oft abs ea __ + 


GED ESL a0 


an 3 ;—£ 
: =o, 


xofche , 
can £ £ <4 I. 
"1. 1.44 59 6 LI, 
=" _ | Ft , 


he Fn pn 2 re gets {Dp 


= ADC, * thenwillbe HE] B C. WW Dn. 


PS, ED V2 4 Then! "Then 3 is the £4 = 4D, and ©) 


Therefore 4+ 3 *=ACD +DCE 
EE WWD, 
NIEL ++ Ubrfore 4-4; B4-4ER: = 
*X, y - " 61.5 Xa a Cc VM —- 


\ y » © bay is 
= Fa . 
= Z 
= _ 
= 
"—_— - 
. SQ 


ao 


. Props TIXIV. 


> <0. — Dake na ape 
” 2 A = 
and the hong . bi om ED, wn Gy 


i 7. M7 elf SLAIN 5.awedz; a 
BE Fes 4cn3D, an K2p9-b a; rdins 


—_ B-oke -| na | 


11 


IV:  Enclid's  Elewinits. 4T. 
the whole © B 4C=B DC After the ſame manner is ?=C. Alſo 
becauſe the alternate © B 4D = 4 DC, and CAD= ADB, *theres (43 v6, x. 
Sade and AB*=CD, andallotheA4dBD= A ACD. 
Wy I: anivieitiuin ud hoe 14s 


. > oy a ”_ 
- $2: tf 'F* £35.48 '0 zath þ oe) ;4 . 
ls © F 


Pro 1. Caſe. A E*=CD*=EB, and AC=E D; allo the £ 
*— DEB. thaokar he ACAHE*=A DEP, falſe 
£ both , then wil c ( 


- 


Voyatin DPS 0 dECD®*=FBCD. WWD. 
3. . Again, 
conſequently the A #E F 


ns Lennon anne £6, 


- 


B, to 


common A ©6G D, thea.(hathrhe I} 4D = DE. © W 


F 2 Schel. 


Parallel AB: _ efoequal baſes CE, FD, AF ie 
' Hhe fone Parallel AB, CD, + iquat one ts the other. 


@) 34. 1» Pro: 6 Þ: \hicholl be equal i] and_ Parallel, . and con. 
b) 35+ 1- 13 ag Rk © +ſh 3 GCE, Foy STS HD. 
Theorem 27. Fx. XXX V11. 


&*ACD, FCD aper the ſame beſe CD, and between the fave 
Parallels AB, CD, .& etal onev0 thi ether. 


(a) 31%. 1: Pro." Hrough D,-draw D E ||. C 4, and D BYCF. Then is the [ 


(b) 25.. 1- 
. AD =—® [CS \ om the A 4CD 
© 3 24 80D; way 5 ESUBA) SRI 


LY 


Theorem 28. — \. __ _ Prop, XXXVIIL 


A ATE, BF D).upo wel CE, FD and Verwees the 
| ſane retail? AB, OD OS nn 


22 De is ets 
© 34. L AA 


19-7 a WWD 


1 


wþdF'H\) H\l &Þ:- Then will the * 0 CG 
EE'=e2 pes wil te HET = 0 


* "Sthet. 


U102UP! ; . +49 


nk Tn Xt IAISD ewithe ACESFF D, 


2. Alſo Ri telbiediinls Gove "tHe Jertical Z "oP any 
Lined A to the wn eg cayfoetoannt of as if -it 
biſet the baſe , the A ſhall be divided in reſp of Arca, into two- 


equal parts 6. 


Prop. 


Lis. IV Enclid's Hements, 


Prop.- XX X'I'X{ | Thcogem .29y 


Eid 4 BCK,! "the ſame baſe B C, and the ſame. 
fide , ave «fo between the ſame Parallels AD; ÞQ, kvik haokea 
Pro TF draw 4A E\BC4 and ©E- TIE ah 
Ps H'=C3D,* od bin | ma «. 
b , Ts 
Prop. X K 4 Theorem 30s 


A*BCA, Lk op ny came r EF, andon the ſame <1 ol 
[4 ſas Par 


_ fide, aw «lo berwixs C26 a iarnag 


Pro. FF not, draw AHUBF, nn Ages dh (a) 


RCA EF D,* which is abſurd. The like will follow for AG. 9 Þ oy 


ENS Prop. ' XLE 5 tft 
4 AEcD, Shen STE 
be between the ſame Pardiiels AF, CD then 6 8s, 
"to the &. P C | 1541 1 rs (5) 
Pro NRaw AD. Then is the: & 4 CD= A FCD.. Therefore is © 37 3 
Cat = COR SE 10D8. WWD.. *B or 


Cerol. SY 
of 2A found, > baſe 
Bos pe Af 1.6 pgs Hagt's TEIN IN 0 


baſe” 5.3 then 6 x 5-= 30 the Area, or 19%'F = 36 | | 
Py ALLIES 5 | Problem 136 


To wake a 'F C, equal td 4 & given a6, ayes 9th 
Right-daned 7. grven D, 


Tradea «dra AG WBC, and * bileft the bile 3 C in F, @ $3.5 
the £ BCG = D, and draw E FIC G, which reſolves # 3 4 


d $. I-- 
— vir re MO TERY the £'EC&="Dby cbalti; Wide Am & Gr. 15 


ACi=2 MEC*=[JECCF. TROEn than, WY I; 54 2h 


The: Firſt Book! of | 


Theotem 32. Prop. FL1LL * 


in eve y.-A B-C D, the complements DGGB of the HE, B 
which ſtand about the Diameter , om wn bogs tha 


Y PreJ7 Or the AC D*=4CB, ind the a AGH'=AGE,/ and 
yur F the AGCF* =GC1,*and A AG E4-GCI1 =*46 H4d-GCF. 
(c) 3 &, cTherefore 1cD— ATHFTO=0D0= Cp ACETDD 
@ 1 168, and conſequently the *D DG=0G 3B. ww D. 

Problem 12. +4 ' Prop. XLIV, 


To 4 Right-Line given F, tomake «) CM, at 4 Right-Lined gi 
'D, rqual to agroen & ABC. - « 


Prat AAke a 0 CG=A ABC, havingis £GFC=D. Produce 


Lis..1V: 


Sw ws Ts y he et 


a) 


42. I 
(b) 44-7 E C till C X = thegiven Line #, through X* draw M111C i 
[draw by C the diameter 1 C ing, 


hen Produce | - i £ ddr L.A BK which lot 
, 1. RT the of M*=1CG=A ABC, *and the ACNM= 


(Ce) 27+ t HCK=* ZZ GEC=D. W#Dn. 


Proble T3- ; ICH | Prop. X LV, | 
Upon 4 Right-Line given F G, to make a1) F L, equal to « Right-Lined 
* and , at 4 Right-Lined - given E. 7 
Puce the gin Right Lined Figure into.A+ 2.4 D, BCD, then 
(a) 44. Is ”«R *maken[]FH= AZAD yocing an ry 1 Py gen 
(b) 15. a. produced , * make on HI the JL =ABED. Then is the) FL) = 
© wy, | FHA-IL*= AC. WW Da. 


Schel. 
Hence i method of 4 
_ No is conſpicuous a Reducing Figures, to F* of cqual 
Problem. 44. Prop. XLYL 
| Mpon 4 Right-Line given A B, to deſcribe 4 Square ABCD. 


(a) 11. 1: Fra of and 2, Raiſe 2.J* HC, Þ D, *exch equal tothe given 
fra Line AF; then joyn © D, and the thing required is done. 
| Pro. 


Lis. IV. E 1; P T. L 


aL Hor Peta Alſo 
nero neo therefore is | id 
CL=/[]CH. Cl like nels" 2. E=F] LAY FC = 


OBG, and! FL=08 the whole 
=0CL40#L=5e Woke: Ee SEA 


\W YL 3 bk \\LAP'7 


% £ 4\ [ TITS) \ > {! A. - 
ELFLIPTSY: Ne Rs 
de pom oor, 7 7 


To make dale) acts ONMAPAIDLET 9" 26-0 
Ira. | E£.4, by, be the dew of the three ©, rio hs i LBC, G2 "_ 


| « from &to C,-andb from #'to D'and draw DC; then (b) 45. 1 
sDCgq* = BCqþB Dg=z &4-þ. 
m—_ —_—_— 


Ito X, and lay Crom Bro deeniag or, then i 


Problem 11. 


Te-mete « 12 equai'ts the difference of 205 gives. 
Et #«, b be the fides of the 2 D*given, Draw the indeterminate line- 
A'D, then transfer « from A to FB, and b from Bto C, and with the ex- 
tent AF from the Center B, * deſcribe «©; and from tlie point Graile the .. 
[þ hg, cutting the circumference in Ez; laſtly, draw Þ F. IE a as 1: 
== =BCyb* +-ECy/Therelore BAg—BCq=#—b=CEL £ > 5 (b) 3 as. 


2 ts. 


SOFT RI RK: »r 


. 


Ly p 
TS” =» - 


aging &4a,b, <leny ge Is 


x) Ks | . 'S; 
"> ow Squar ka, 0 le Wi | ro/the 
SES: Ser thea, AB, AC, then the 7 

CAB I AB, A tes 


(a) 11. I. Prix Aja AD'= AE, to har ADL FF, and joyn 
b) conſe. hay 


) 
(© 47 Pro. Then becauſe "DAB js = ABq-|- ADg, and be. 
PO þ Ly DBgs Y 


wg cauſe *CBq=CAqh+ ABgqy © 3=3 þ. And fo the As 


© 5% 5 equine Be DIae TC ere £75 EA. 


OOEIOY 
The moſt notable and uſeful Propoſitions of this Book are the, 4,15; 6; 
| een Lab EMO thug. 5's po 


n= x — L VS ISE, 
-— - # ” 


SECOND BOOK 


Euclds. Elemeaty 


DEFINITIONS. © 46 


ery Right-Angſe (} ABCD, is ſaid"td-be cotenined under 
_ AB, BD Ada (- 2h 


Bur for eaſe ſake we” 
SDEEe AB, wt 


CE RE ee 2 UF 


2. "* neny 0 4D, any one of thoſe 
together is called a as the] G E4- AC 
+ EH ot ABH isa Gnomon; asalſo FH4-AC+CD or GLE a 


CA. 


G Very 


© wiGcu dp wp - 


4 =14—IC 
19=b4-4) Prop. 
ſs 5 [an + 20 (10Prop 
| Mmm —L0— 0D). 1 : — | - —_— 
=x*þ-2xnlintont bn "206 | Is. £2 "S- 


olgait « dive bit d265 Zh. vd 10) AS *#KD6Gh, Oi. 
rn eras yh proye drake into Nunes 

SAT, T95. ., 4K 1) yes 
+3 D 115402 28- Hom! | i man d19903 


£28440 io U 5--5Y ''3 oils u : v4 WA 430 JEW 


CHF 


A 


ww 


i 


Reon L 


Ry rs arms 


3 


Rooancs kB, E F, FB.-: —+ Try oe 2300 " of 


In Number) f tha 


nd F=F 2 Then will lox3= 


you pleaſe) mw}. », the 
er 


viz. # and £ 
£72 £61 7 

| FL | | 
EMS 2 ATE - $4. Nr 8 - 

and CG, (a> bY 

"IF 0mm ; 


AV © 2 $1122 , inryk- DI oY 

1% co Hog I% \ 3 ED 28; Sh as 
| > 3B = pgal...,. vl ah . _—_— 

Te: Let AB= ho 2G ©; Yor hier 55 893 ': <5, 

+ 1072 4 = 10*102= 700: - "LM 

to the Reg ofthe that $npey buns Ep Ha >, C__ W075 VS S 


The Setond | Book 'of Lis. IV. 


Prop, HI. 


ive AB, be cut any wiſe in E, the Reid angie C B, comb 
eh the whole line AD, nn AC=#E, 
« equal te the. 4 ge 1rd rent 
which i  deſeribed on the ſegment AE. 

That, APE AB= >EB* AE+AEq. 
in'E, then-ow-rhe points LE, B* raife 4C,F F;, 
Ges a alſo draw 
CREEEZES AC= HE; ten 4D= AF « HE: 
F E* = £4 E, therefore the I FB= BE* AE. Laſtly, 
— Ay7 EF= AE, the 3 4 Fisa Square, and the 4F-+- 
FAR="CDO4D. WWD. 


Is Number-. 
"et 43=10, AE= 5d EP = 3. Thes,7 * 7 + 7*3==7* 10 
, zm=m ax oc, in words, the Ret 
one of its parts =, is equal to the Square 
r part wv. 
"hes IV. 


Line AB be | he 
eg ES EoAE 


Bs = » Si. oh ; ; | 524 
"_ GE. En RE hae 


ran, tay 
3476 


Es IT np I 
— AC the I* 4G, GE are centdined\ under oy ry ce 


And laſtly , the AE eG HBACK +0 46G+6GE, 
43q =4C1n+0B4+2:4C xCA. WWD. | 


| Corol. 
The ['* about the Diameter of a0 are Q* 


end 


Let AB=6, AC=24, and CB=2. Then ABq= 36, ACq= 16, 
C Bq=4y and\4C x CP=8, andlaftly, 36 = 1644 +7 $(=16.) | 
} "Is & * 7 —} 1 Or» Th: bgh, w F 

oAE=36,0HF=16,0CK=4,G46C =8, OGE=8. Then 
Q | 16404 +-$-+85. 


- 22 , 25 = m* + 2 wad 2, in the Square of the 
_ aloe og Sogn 6 de ie em ent, and vice 


a; i) 


: Prop. . V. +» Thom + 
. be-Line AB, be cas into cqual parts HC, dbdiboguibHer OD; 
- LD, a«nder the; DG (@D 
" with the HE, M2 3s SOD 
YT Tr: 
T ; Ls _—_— 
DB | Fr. 


Let AB= 10, AC =CB=$,,4dD=7, DB=3-. Then 7 = 333 ON 
-"= $5 thikig ar+-$=2, 
- The 26 Equation, mw} === That is, inwa 


the ; now to prove thap the intermediate diftance E D 
x | - / __ gy” 

hay thats Roan porys mates, Debit pipe Do 12 44 

x +=, now DB =», Therefore” CD ==. | di o\0t- alia 


-. F : P 8 4), 


l *\ 
Wo it I OCS 


AU Hr IN PYSPS 


Lis. Wi 


_—— —_—_ - —  —— 


A 


Theorem 6. Prop..,;/V L 


4 Line -A-B, he divided into two « 
nn EEE 
© Line, the <4 þ Bir nt 3 under the whole AB, more 
| aur "DI (=BD,) together op the 
) viz. KG, is equal to the Square 
aka Od Fene=Cs) Faktt# as one line. TIS is, 


ADB GIaESDe>: mow oct 


_— , | | al 
(a) "46: 1- the Right-Line C D* man CE, B, draiy #@ 
(b) "31+ 1- O's: and taking DI= ry rotary, IZ\| D A, and 
| DI. 
© 36. 2 Pro. The I3* LC=<©XKB=*HE, and putting C H B I common, the 
) 12, Gnomon EHC=AT. MERESUF EIS: Therefore = 41 


in.C., 4x6 


- dts, pI FER * LADA 4  - »*. | { A A 
(IQ - 20 CLE wt 7 Ws, IVE 
IATITE | Wal {1 na 

Is 


ACDaD=a,e B-j-BD= 12,C84-B D=y7. 
Then 2x2 + ya ymmmm ys that is, 24-25 =-49- 


fi; 6lis & A 2299 —_ «Js v161- Coral. \ _— | "V2 A 
ry Rear; LY 2b A020 be in rich 
* of tha "3908 | | —. 

# Gl 

os (B-4-#] Jak Bp 

; = Xs, in words, it'\ ak 4 
Thoorem 7- | Prop. "V1 


If a 4 Hlethd WS; Kot a wil C oy fave" 
-_ the Square = 2, ll 

CB, wich the $q% ED 

6 ABq- ad "CET BY BAC q- 1 26 

© Ia ei ZE; wiinking » 37 = 4, dam @LNFE | 


: WEUDe 1117 


(a) 46 1 
6) 2 ex. and K\A B, and 
DE OED, ad praduen BE yo Gro hut EE ml M19] 


W) wt Pro. Theny 0 AE EF=t DO AMHAF KL WW D. 


In 


Ge 
4 


f 4 y h - 
- ts bd : : 4 Do vx 
EIT Zn! ay obs $I RS ey 6 
» 


4 LEns.TV: Euclid's Elemints; ' " "oY 
In Numbers. 3 _- 
| ME. 
a - Let A8= 10; AC =7 CB=3 * ah} FB g = | 7 *k 
F. , 100 =_ 43.1 
bh AC q = 49, AB «C#-=20. Thea Lg = Sms CHg = 9» "SM 
[4 "9 198 at e L OY BY _ - NGLISUPU 7 21T LHR 
" "ral bog : Hark mY 


t-Line b be cut 
ate dirF, 


> if « Rig 
hd 


"F* x , RN I. m n \ > (8d 


: | $% % Kg | -- G : | 

® 03" 2) That i 46% | 3- FIRagE wht Bike ED. 
Ee a ' , . J « T. >. PR 

oo 0 F2lFor 2b =p gp Gn of Is 9 


. | }4 ; d . oa 
FI 8+; . - þO&+ a) 7 2 ws 4 


* 7 © \ ” 
” . f £ - 
dT BY- - 


wiſe into Iwo parts, 
lend th jeg 


-- 
ans 
©. > 


| AB 
. 34+-2/be |4 TRI ey - LY 
RUBENS eee = 2 A "EB 
P , ph pn | "at AT ae Ls | 
Let += =5,== 35 then bi moe | 
weey OS og very ky =; (= C7 
r= 5*x 20 »Q + poY.* FT=. 4.*>.@ os, 
il 30 Equariny 4m + 2*=e, inwakts, $6.7 ills. 403- - Z 
E - K%£=p0T; v0 ow 


. 7 Prop. 1 X. | - : , 
D if « 2S0 cut into wnequal in D, 
here the Tn F the $21 1D, ' Yor 
th ference COT AD DB RG Cas: 
Pre. C, raiſe CE. =CA=CB, and draw 
Fs alſo through D, Tad TEN 


Lady wana; 
Alſo in the 4 B C F, for the ſainereaton, the 

S thewhole { AE 8 is L-. In the A E.G 
nee $ealh No and c 


Int; | 


= EM 


d i WT 
Þ 4 = 


Ia. 


_— — 


E7 ; The Second Book of Lis. IV. 
mad 6. 

=> DB >, MC =$, ad CD=>AD —4C=4, 4Dq 
=49,DB SATF £008 Then 494-9545 $3 +4%4 


The 93 Equatien £ = wbw, in yards 


+BOq=zBC qg+ 


= Prenertk 2 tins 


it meet E B produced 
| Ms In _ Re cE —_— NE AE=CS, alſo in the As 
@ 6 t = "np ergy ho and w_ 
(bb) 47 1 7 5 Ren 464 497 F oor (= 20g) ut AGg mo Ah 
þ 7% 246 
£0q+B0q = ACq+2C0q. WWD. Fon I 
Ih Numbers. 
o AB= 10,  AC=Ch= 0= 3s, 40=K4-- $0= 
k Re A F< = 3%, Then, ban Hers: 
2 = 
ST ORR in words, Fc. 
Problem 1. | 
(a) , 46. E, 
OG) 16.1 draw. E Bj the line E make E'F—E BY 


ar ont BE 4h coming te Str thew is the 0 4 ## 
Pre, 


— - me *, 4 % 


W100 


wh 


Lis. iV. Eucld's Elon: — 


Pro. For OFT 4-E Ag©=EFF "EB *e—=B 4 EAq: © 6% 
therefore QOFI'-8414qg-040 I tie vs, 6 aenay v4 conſtr. 
AT, and chere remains A = GC, that is, 4Gq=48xBG=QGC. by. 47 b 


WwD. f) 3 a. 
5chel LACS | ba ! a+ 
This Prop. Sd performed by Mandan, » hilt 6 13, 
Prop. XI. ” A. 
In obtuſe angled As ABC, the the AC, ſubtendins ** Og 
the obtuſe B, i greater ages : rg 4 fue Ju C.BA 
« obtuſe SEES wet. FE BO, 
bee no Ae ie taken without ke 
the pornt on s. > LC 


That &, Eng FABq' he 


171 Pra." Do=DBq+BCq4-7 
c+DAg ! —D8, B 
EET 
z3=2 1 CO SSITEIC SL OSITITS dy. . 
1, [And * 4Bq=B8 Dig D 4Aqs\ 1 ; 
© 4, liter þ Therefore 4 Cq==@ Bq-J48 4g} ITVTE © 3 *S© 
7 Andconſequently ACq==Clq4-B-y by 2" WWD. | 
Or chas Lettering thy Scheme at iidebe Margin... 
ET Le CE Ten 
2 \Þ =* ' (a) 49 t 
$ p=by +tyc ten. bd) 4 2- 
2 alter [46 =y "+ 2y0 O22, | al 
5 E= 25-44 
a4—5 [6 —#=2ye-E. > 
6+ [7 Pp=O-+cE +236: WieD: xd 


_ 
In. Nandbers. Y 
- . w : 


| 
,_ 


Leth=10,4= 7, c = 5, y = 26, thetvis, b'= 100, f=49,c" = 25, 
y= 6.76 bogs gf net 2492S = 74 Ps 100=25 
/ 249 | 26. - © £ o . 


F » 
. wth 
o 


0 *. 
» 0 LS, 
as C : wa. — 


Scbel. 


—— 


Lis. IV. 


The Second Book. of 


(2) 7 2> 


O} 47. 1 


1 +5 


@ > > 


Hence, the ſides of 


(e) 49-1- eabily be found, thus EOS 


| Send 


obtuſe angled 4 being known, the 
cond the edrale £, Galfothe hb 


between the 


fz my 


=», then */: #—y*;= x. Thus ex- 


2 E 
Plicated with the former Nambers, 100—25J-45=26, then #$ = 2.6 - 
Allo 49 — 6.76 = 42-24, andy/ 42.24=z. 


Theorem 17. 


In an acute 


Prop. - X ILL, 


A'ABC, the Square of the fide | 
*"ohe aviyts Coke dn nt, #5 ya 


ng the ante Lf , Toon andey one 
ſides conteimeny (viz, BC on which the L and the lizxe DC, 
taken within the A from the L. to the teute / C. That is, 


BAqzACq+CBqy:zBC:Ch, +BAqt=EC-CD 


=ACq+CBq. 


» 3» 
FT > 4 


Pre. = 2BCx0Þ. 
14405 [4 D 22.000 = FÞ4-+3 - 


=BD 44-4094-IFGTD. 


4$]5 Dq+ ADgtf= BAS. 
$ 8 Cq ACq=8BD 4A D 1-2 FExTD. 
618 Cy+ 40 g=2 24CxCD. Www A 


b=Dc* |. 4 &y — | I 
CIC ITNS ol 2 &) = 4-4 


ECp|-DC 
+ 2D1 104 2.4þ 


#{6=2> 444-24 
[a7 e=b4 5b WWD: 


In Newbcrs. 


Let b=rz, c=1y, d= 14, andy=9g, and = 169,e*=229, 4 =1g6, 
24y = 2.52, then 296-|- 225 = 169-þ-232= 421. 


make x Square ML, equal to + dight-Lined Pigure given A. 


Pra.* Ake the DQEC= 4, and ie te emer 6 make C F = 
M vBiſet DFinG, and wi Jin ek the Cntr 
ſcribe the Circle F # D, 
H. Then ſhall C& q—*© E= 
Pris For ler GH be drawn. LLOLLEET, 
—GCq'=HCq*= ML. WWD 


The moſt uſeful Prop. of this Book are the 4, 5, 6, 12, 13 and 14. 
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THIRD BOOK 


PRI5Y 4's 
Euclids Elements. 


DEFINITIONS. 


Qual © AB, BC are fuch whoſe diameters are equal : of from 
whoſe centers D and E, Right-lines drann DF, EG are 
L 
"3 AR; t-line A C is faid to touch a ©, when touching the 
fame, ſuppoſe in P, and being produced, it cutteth it not 
b.., _ are aid, to touch one the other, which touch, but cut not one 
other. 

4. In a © Right-lines CX,, ABare ſaid to be equally diſtant from the center;— 
when Pexpendiculars D ©, DF drawn from the center D, to them axe equal ; 
and that line G His faid to be farther diſtant from it, on whom the g cater 
Perpendicular D I falls. 

5. A ſegment of a Circle AC 2 is a Figure conta 'ned urder a Right-line 
AB, and a portion of the Circumference of a Circle ACF. 

6. An 


lice 4B | arid in Atctwors © 1B; that Lo af 


"*%.:kn af s ſegment 


manikn ABC icfiid 
thereof tome point B 
the ends of the Right-line 42, which. i the te of 
LARBC, contained under the adjo joyned lines” 4 B, CB, faid to be an 
Bn Sen che Righe fre 03,4 ending che 

8. But when t t- AB Fes Te gt? D 
do-receiveany periphery of uhe Titeſs ge ep nn F i 1 "+. 
ſtand upon that periphery. .2m10q 27:9 Ny 

g. A ſetor of a Circle is whey an L BAC, is ſet at the center 4of 4 


that Circle; viz. that Figure "4 ©, compfthended under the Right-lines - © *" 
2 A, Bn ye ame the £2, INE part of en vie ann me a ne 


e ICs wt 7.3 wor” "= 
ts's a ttt, which 
Goebel F, or, in_kþaw the £* $5 #E5 hk pee tl 


= zh * *%\ Bw 


Prop. [. reblem, #- Th 
TT iA0Wk 1:43 $684 £10k \ > __ a) FF 
% fakthe og F, of 6: civcla, given BED "7-3 i &, © 


A * — Ck? AIM I oodt :nommon 235M 
AC, * which bien E;, and on” & \caiſe/#:D{L,- AE, (2) roo 1 
and bife@ itin F;, the point F, (tall be-the center. . © 141.0 %®) 16.3044 3 
Pro. I nor, ler G a point without Þ D, be the center (fr it cannot be 3» at WW + » 
in the line B D, ſecing that eannot in but F "= 
ket lam ©, CO GE dedamt, _—_ » © 15 def t. | g > 


=6G amd AE EC (4) & 1. 
reeds LEE oC FED ener fee HE! ot 
$ Which is abſurd. 5d N, feltme iii act wales _— ; 


Corel 


If a Righr-line biſe@ at Right-angles, another Right-line in a Circle: — amide 
the gunten Hold he inch A 7x io Þ 4 
a> KC -- wo =Y I IT ATE 


= $ 
4 by $; 
Props” Ih nw. I *Z IW = < Theorem * "_ 
_ I. Vg 


"I OLTDE! 


Pra. 


If in the circumference of 4 Circle dates | © 
$akey y the Right-lina fr Gs AG: avid iyecti < | 
within the Lncery IM Sad vel 7H 2 ORE) 


"ig 0 W224!) 


SL net, le id fall akon echt ADC be on hes” 2 
found the center E, draw E A, EC, Tal ie £\Bicus che | : 
periphery in B. bk 


Now 


= "The. Thind Book of Lus. WW. 


EC def. 1 Now: becauſe inthe A EADC, E4="EC, the © 
FA Aa DIDCm "BODE EE BC SLE? DE Bo: BAD 

Therefore E B * => =” * E D, the part than the whole, which is abſurd 
oth  Thonders =: 4>S cance ff withone but wickin 


Corel. 
If « Right-line touch a. Circle, fa that it ent it nor, it touches but in 
one point. 


. —_— 6 
2 Sr rtth tr 


| Them > Þ > — Poop HL 
f in« Ginde CBD, « - CE, vn thrugh the center 


the cemter, 
er wage BD tennis or als 


alſo cut it 
| ſet? the ſame. 
the Center A let B 4, D 4 be dramn. 
Pro 1. Beenſe BF = * FD; and BA= "4D, and EA is 
the * 4FB,*MHFD=*®C. wwD. 
FEE AFB; andthe CE ABFf= 4 DF, and * 
HF com; PISS DPI DatISM WWD. 


PETE nol ries And on the contrary, a 


vette th te Þ vertical £ biſes the baſe. - 


wn ces Sh 


; ﬀ —_—— » 4 
ELD INDSILDSY - 12 


Tr ry 


d 
F 
kW 
&Y 
* 
Q 
: 
& 


Ed; Elam 


Lw. IV. 


Prop A \ Yiu 4. 
wt 


If two Of, DEB, E CB axe ave the other , the bal us hav 


ſame Center A. 
per teytan tn 49 = "Anh, ed ht, BEE 
Prop. VL Theorem 4. 


i 2 0 AB, CB amanth ochre ar B thypbave wes 
ane and the ſame Center D. | 


IF keys Gn 4= 00:mek, Rab; 5 EE: 

WW 5 Prop. VIE | 2 27 2 NT ot Theorems 6. 

in A B, the Diameter of 4 ©, pint G be A LLEhkE ms r\ 
EEE yo === =; nor 


any line DG more rewete ; two lines are equal 


FIRES a 


CE hg FD, FE; and "make the © @ 25 1 
FN=BFE, 


Pro 6 Fſ=E Gt, wa 6) 20- 1. 
= #Ep "eB F@ is common, allo the COPE" D; o 4p bs 


6D. 
_ ZROmDD, SED4-07 an F G common. > IIMES 20 


fg? _3OTF 5 2 
7= 7 pd E G's commen, lot ante, 


Er cantons there. ©) 
ehari_es D from ©) + + 
a 6HeY toequalG E or & Hhath been alteady proved. W 


: 
l 


oi "E 


(2) 5.3» 


centre. WWD 


Thenfhird 'Bouk: of Lis.4V. 
—_— 4 — 
Prop. V:LLL 
F/ point, A, be tak theut 4 O, aud. th be 
Worms oe] Bobe-linhr A F, ""C- A” I 3 


wes of ” _ be dr an ares center L, "and og Fay any 

wiſe ; / Fax 

ooh FL Fs = nargry oe i omeh t ghd ons y——_—_ 

of the bo; _ which is neareſt to the line paſſing atk s <> 

center, is greater than thatwhich is remoter. But of all theſe lipts 

that fall ow the convex part of the © , the leaft is A... AB which 
is Ar the point A te the Diameter BH "tht ether 3, 

that which is neareſt to the leaſt, is reno dreer ## farther 
diſtent , and from that point there can oj only two equal Right lines 


ATI, AE drawn, hah Gal fall bebe civcanftrrnct anpark , 
of the leaft line AB, or of the greateſt AH. fide | 


Roni the center L, draw the Right lines .G, LF, LE, LC, L 1 
and make the ZALE= ALL 
Pro:1.:4H=ALÞ+ L6* AG, * 

2. LG =-LF, and. A L is. common , . alſo the £ ALGET ALF, 


; xp G_AF. 


. LA ILC 4 and Z Þ=LC, if 1 take this latrer, from; che 
there remains A B* - | 
4+ AC4+CL SFESLE; intCL=FL, ' therefote F'Cm= 
former «AE. | 
$ L1= —LE, and. ALis common, alſorthe £4 LE * =4 £4; dthere- 
fore ALL = AEL, 0 A OE PID 
was proved before. Therefore &., CLEE eL 


. (Propy IX) 4 395950 


If in 4 Circle BC ID) # (point "be\tahth'y. and is So parte | 
Fon To A ms of AR Witte citcan 
renee, then a. that | polar A A,. the cenger i the. her" 


Or om 2s int without the centre can YIEY | 
or Ig de IB oe: oqul 


Pro: 


<A s the 


_— tu SOV] \WEGHL 6: - s LY S's a ot. 0p 03 RK - - Kc. 


Prop, 


Jer ee 


an» ”7 NT 
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” — RS — 
Prop. X. Theorem 9. 


A Cirdle, AEF cannot cut another Circle F D C inmore thantwe 
punts. | 
Pro T Fit can letitin MH EC, 'From the center & draw G A, = GE,(a) t % 


now becauſe GA=GC=GE touch the (b) 9 3. 
Circles, the point G ſhall be *the center of both g#. is abſurd. PA $+ Jo 


Prop. XI. 


| - Theorem 10. 
if: ©, ABC AED, oa + þ is A, nd 
their centers be taken G, F;, 4 Kight-line F A uy cn 
centres and produced, [ball cnt [ ES in A, t 
of contat# of the Circles. 


ated of let the Right-line FG produced cut the Circles in ſome 
other point wiz. D, \ And fromthe. center G, 'Nom fag F D= 

G A be drawn to the point of c as alſo F D. 

FA, and *G D-4-GFFD, inalloGD4-GF ©-*F (a) 20. I. 

away the common part F @, the remainder G <= & D, BurG I=1G8,® 4 &f. 1. 

therefore G B>= G D, viz. the part than the whole. *Which i ablurd. | » #4 


9 &. Is 
Prop. -,X IL . | 


If 2 by: ABC, EBD touch one the uber erwardy inB, __ 
"_ which Joyns their centers ſball paſt through the point 


Theorem 11. 


Pre. TF not; let FG their centres,and let F 3, G B bedrawn, Then 
BF4-86'c ButBF*=FC, and BG *=0@ D, therefore @) 20. 1. 
FCGDEFOTCD 46D, 2 part than the whole. Which is © 15 4-1: 


Prop. XILL. 


One © ho banter O » in more points than one, whether is 
be inwardly or eutwardly, 


JF it can, let them rouch in both the points A and C. Boe" thief their Y 
centers muſt be in the * line conjoyning the points 'of conradt,, * yer (3068 es 
not both the ſame or in the ſame point. Therefore there ſhall be two centers 

in that line, as G and #, which is impoſſibley ſeeing the line can be biſeted 


but in one point only. mm 


Theorem 12: 
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Theorem 13; Prop. XTV. 


nag, ABC, equal Right-lines AB, D C are equally diſtant from 
the center E: and Right-lines which are equally diftant ow the 
center , tre equal among themſelves. 


wy -;,5 ;, © Pre. Ft Rom the-center Z, draw EP LAB, and B G.lC Dg.omhich 
(b) 7 &. will biſe the lines A B, C D, alſo joyn E A, E D. 
© ; 47.1 & Pro, 1. eAB=DC, therefore AF= DG. ButaloE A=E D, 
therefore FEq<=B Aq—AFg*®=EDgq Mn -* oo = E G g,therefore 
C 


ors &}- 3+ FE=E G. And dy AB, C Dare qually from the center, 
(©) © Prez. EP=EC. Therefore AFq* — al —EFq—EDq- 
EGq=DG 4. "Therdore APF=0GD and fel equently 4B — DC. 
WWD. 

Theorem 14- |  FI0ps XV: 
0, ABCD, gt is AF the Diimerey; and of 
7 es lines, that li is neareſt 'to "the center G, is 

hone ughpetnh wig 


(a) 20.14 Pro-1.P Yar GB, GE, then in the A GBE, GB4-GE' BE, 
But GB-1-GE= AF, therefore AF BE. WWD. 

"Pro, 2, DrawGC, GD then GCL GD — GB4+GE, But the 

t) 24 1-. BGES £.CGD, "therefore the fide BEC"CD. WW.D. 


Theorem 15- Prop, XVI. 


A line EP drovn from the-extream point if the Dianittty KC, 
at \.* ro the ſaid Diamettr., ya all without the ©, A BC, 
and between the ſame F and the circumference , 
cannot be drawn another AB. And the 7 of the ſemi- 
circle D AG B, ſhall be —_ than any Right-lined acute 2 ; 
and the: remaining "without the circumference, E A.GB ts le 
than any Right-Gnea - 


rot. FiRom he comer D wa F,' in the Right-line F F draw 
Right-line Dun irmin ne nine ADAF, 


©" 19 1 DF*t=(DA=) DH, and ſeeing His in-the circumference, F muſt be 
| without: WWD. 


Pre, 


$4 A 
<5 
"ba2. 

he Fa 


Lip. IV. Euclid's. Elements, Gy 


Pro. 2. Draw DX L 4B, then in the Right-angled A DX 4, D 4 
©dDX, but the point A is" in- the circumference, therefore K, -and (b). 194 #6 
ney fo whole line 4 B, ſhall be within the Circle. WW D. 

4 3. Io conſtitute an £ greater than the LD AG B, there. mu 


-line drawn between the Right-line and the 
ine een pd E A, { nd the yechery 


th been proved ; and therefore 
REN So alſo to conſtitute a Right-lined £ leſs then the Zof"con. 
atEAGEB, there muſt be drawn a t-line between AE and the 


periphery AB, which hath been proved allo impoſſible. 
Corol. 


A Right-line drawn from the extremity of the Diameter of a O, and 
at.. >*, 4s a tangent to the ſaid Q. | 


From 4 point given A. to draw 4 Right-lie AC, which ſball rovch 
4 © given BCD. 


ra Ith the extent A D, from the center D, deſcribe the Circle 
AE,and draw D A, alſo on B raiſe BE .L A D.Then draw 


DE, and AC which will de a tangent to the © gre 
CE SEE ECA Sk han Grunrs 8"1" 
the O (2) 16. 3- 
Prop. - XVIIL +" Thagrem 16 


b therefore the © AC D = EBD=UL. 
If any Right-line A B touch 4 2k E, and from the centre «D; 


in C. WW Das. 
vi int of contat# C, 4 Kight:line' D C be drawn : that line 
all be « Perpyadienlan ts the Fangent AB. 


GA IEEE UNE Lathe? 
to AB, then ſeeing the ©Bisa l-, ſhall bethe £C@) 17. + 
— > |» 3 therelges the ide D G= DRUTINe * Whichis abſurd. 7 bo wh 


” 4 Right-line A B rouch «0, GC J AA int of cont a(t, 
C, 4 Right-line E C be , yt. aÞ Right-amg les to the tangent A B, 
the center of the © ſball be in the Taid lo line EC. 


Pro. JF it be denied,let the center be fomewhere elſe #4406 ftv F'to 
the point of conta@t, let F C be drawn. Then ſhall FC* LAB: (a) 18. 
and coniequengly FCB=L= DCB, *Which is abſurd. . (b) y _ 
I 2 rop. 


The Third Book of | Lis. TV: 


Theorem 1%. 


(a) ©. Is 
(b) 32+ I 


(c) $4. iv 
(dJ 32+ 1» 


Theorem 19- 


+ Prop. XX. 


m 4 0,DFGA; the / BEC at the center is double of the £BiA\C' 


oo circumference , when oua arch BC is the' baſe of 
the LL. 


Pro," His Pre. admits of a triple variety. 1. Sao MeSrok 
and let the Right-lines B &, AC include BE, EC; then EA= 
E B, *therefore the ZEBA = E AB: but the ZBEF*=E A B-l- 


EBA = 2B AF, likewiſe the "CE F= 2C A F,, therefore the whole © 
BEC=2> BAC WW D 


2. But admit DG, D B which d6 not includethe Right-lines EOG,EB; 


then ſeeing ED=E B, the LEDB=*E BD, and GEB=EDB8 + 
*EBD=2G DB. WWD. 


3. Laſtly, admitting the £* to interſett as BEC, BDC; —_— 
GEC=436DC.. But the 'GEB=2G DB, therefore the 
ZZ BEC=2BDC WWD. 


= 


Prop. XXT. 


I «0, ADCB, the Z* BAC, BDC which are on the ſame 
ſegment , are equal one ta the other, 


' PRO: the © BEC*=2FAC= 2B DC, * therefore the © BAC 


(a) ﬆ2t. 3+ 
(b) 3%» 1» 


=B3 DC. WWD. 
Prop: \-XXILE 


The oppoſite /+ DCB, DAB ff « Hateral we ABCD, 
Aa TIA ALT GL & 


Pro. the Diagonals AC, DB - adn = 1185 = ACB, alſo 
4 the BAC *= BDC, therefore the whole © 4 DC= BCA © 
+ B AC; but the £3 BC A4 B ACA ABC =®*2 3: therefore the _ 
LADC(=BCAS+ BAC) + ABC=2\-% WWD. 


Corel. 


A Circle carinot be deſcribed about a Rhombus ; becauſe its oppoſite £» - 
are greater than 2 \..4, | 


Prop. 


$ 


Lis. IY. Euclid's Elements, 


Prop. XXIIL 


Two like and unequal ſcements of a0, DIF, DEF cannot be ſes 
on the ſame Right-line DF, and the ſame ſide thererf, 


= 


F they be like ſegmetits- dray the lines E D, EF, and 7 D; then the @) 1044-45. 
F231 = DEF, * Which is abſurd. ""M G6) olf-3: he” 1 WI 


Prop. XXIV, Theorem 22. 4 
Like ſigments of ©y* upon equal Right-Lines AB, DF are equal one rs, $5 7 
Pro.F Et AB be placed on DF, * then they ſhall agree; if not the (a) #8 a. | 0 


one muſt cither wholly fall without or within the other, * which is ®) 23» 3: 
bind, or Farr without 2nd! part withing, nd 6 ons O18 enogher bn (0) 10. 3 2 FOE 
more than two points , © which is alſo abſurd.  * Therefore the ſegment (0) 8 a. 4, 
ACB= DEF. WWD. * oor OY 


Prop. XXYV. © - Problem 3+ 1.5 Ig 
MC ſegment of © ©, A BD being given , to deſcribe rhe whole Q, + kt WS T 


whereef that is the ſegment, «tr Þ; oc 
Pra. F7Rrom any three points in the Arch , draw two Right-lines in the * b. "6 
F as AB, BD which biſe& with the L.* CE, CF, which | By. Ee 


L*CE, CF ſhall cut one the other in C the center. | * "yp 
Pre. For the centre is in*both CE and CF, therefore it muſt be in the. (a) x, 4, © 


common point C, WWD, . "4 
Hence three points being given, its calie to find the center of a. Circle  - ; 


that ſhall paſs through them. 
- Prop. XXVL p 


In equal c* ABC, DEF, equal * G and H, B and E ffand 
upon __—_— of the circumference AC, DF , whether thiſe 
L* be made at the centers G and, or at the circumferences 
B, E. | | 

Pro. ID Ecauſe the © are equal, GA= DH, andGC= HF, and the 

L6G" =H;, "therefore AC = DF. Allo the -Be= 4G 

+ H*=FE : * therefore the { ABC, DEF are like, and *conſe- 

whcntly equal. * Whence alſo the remaining ſegment AC = DF. ad 


<_w Þ 4 
- = - = , 
%' YEE We 
Theorem ©» »— + 
23« \ 4 - 
"ub 1 » A 
- "ot 


.* 


The Third Book of | Las. IV- 


Prop. XXVIL 
In equal (yy, ABI, DEF, the £* banding upon equal parts of 


7 circumference AI, D F are equal one to the | 


they be conſtituted at the cemters G and 'H, of at the circumference 
B and E. 


6 F46 if it be poſſible, let be one of the © AGCE*DHF, and make 
$61=DAF; then is the Arch AT *= DF*= AC. < Which 


Prop. XXVIIL 


In equal Cy ABC, DEF equal Right-lines AC, DF wt 
equal parts of the circumference , the See ABC equal to t 
grearef DEF, and the leaſt, to the leaft, 


Pro. FoRom the centers @ and dra G 4, GC and HD, HP: then 
- becauſe the A AGC=" A DHF; the LG = LH, andcon- 
;. ſequently the Arch AC="DF, and the remaining Arch A BC<= DEF. 


'2 Vv 3 a. WWD. 


Prop, XXIX. 


In equal of ABC, DEF, e = Es AC, DF ſubtend 
equal peripheries, ABC, D b 


bp 5% 08D, HF. Becauſe G A = HDand GC= 
Eng HF, and ( becauſe the Arch AC=*DF).the £6 *=#, 
4 1 « therefore is tho.baſe AC D F. WW D. 

This and the z preceeding Prop. may be underſtood alſo of the ſame ©. 


Problem. 4. ff R&- Prop.. XX X. 
| To cut 4 Ive! gives ABC, into two equal parts 


*@) 20. x. Tp Aine AC, and biſeft itin*D, withthe LB D 
eli iſet the Arch in P. 

) 10. «x. Pro. For A B, CB being drawn, the fide D B is common, and A D= 

9 £7 *DE, and the ZADB*=CDB. "Therefore AB=ZC *and the 

| * Arch AB = BC. WWDs. 


Prog, 


F ; "WM 
LF 

f 

: 


th. 


Lrs. IV. Euclid's Elements. | 69-. 


Prop, XX X L, Theorem "L 


ts 0, ABEC the & ABCwmwhichwin the ſemicircle, is « Right 
L.; but the 5 which is the preater ſegmemt BACis =\_, 
and the 7 which is in the leſſer ſeement BEC © |, : More- 
over the © CBA of the greater ſegment is greater than a \_ ; 
and the - EBC of the leſſer ſegment is leſs than « \_. 


Pro, ad DA, DB, and DC; then the © DAU4B=*DB 4A: @) 
alſo the £ D C B=DABC, therefore the whole £ ABC ©) 
=L A+DCB=" LFBC* = |, * and conſequently the Z 4BC*F 


Ls 

Pro 2" The © ABC is | :* therefore the £ in the greater ſegment | 
VIE, B AC®D wah | (e) 32 ts 

Pro. 3. Make the Qyadrilateral ABEC, thenthe £ 4* 5 L, there- < 31- 3 


I. 
3S 


a. 


fore the in the lefſer ſegment ſes. BECSS Ll 22. 3z 
Pro. 4. The { contained under the Right.line CF, and Arch AÞ is 
ARC. 
Pro. 5, But-the £ made by the Right-line C B, and leſſer Arch F F, is 
leſs than. the * TFBC. WW D. (b). 9 ar. 
Schel. _hateadtiloſue. 
In any Righr-angled  , if the Hypothenuſe be biletted , 
that point ſhall be the center of a ©, paſſing through the 3 angular points. 
Prop. XXXHIL | Theorem - 28. 


s Rioht-line AB fouch a Circle, CHEG, and the pornt 

= C, be drawn a Right-line CD), or tered ry «8 
the 7* which it makes with the tangent line AB, are equal to 
thoſe -* which are made in the ge; Og of the ©; That 
i the { ACE= LG, andthe } BCE= ZH. 


Pro. DC_L 4B, then the  ACD= L* = £ DEC=dECD (a) 2r. 2. 

--E DC. Butthe © BCE-þ+ ECD = Le: then taking amay (Þ) 32 1 
the common £ E C D, the remaining £ B CE = E DC*= CHE, there. © 27+ 3 
fore the © BCE=C HE: Again, feing in the Quggrilateral DG, the (& 2 3 
L EDC+EGC= *2 . =*ACE--ECB, Mi the £CDE= () 32. 2 
FRCE ſhall the remaining LG = ACE. WWD. 


Prop, 


$. 

» 
03+ #>> 
L 


4 # 
LY 
.* "2+ . 
, " . fl —o_ ' F _ 6 
| . 
_ y» © 
+ NG4AS SN * f , < - wm 
þ % . " . * A l Pay 4 2 —Y L 
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Prop. XXX111. 


Upon 4 R'cht-line AB, to deſcribe « ſegment of « ©), which ſhall 


contain an - equal to 4 Right-tined  groen C, 


Pra. Ake the BA D=C. On te gat Le AE L 

DH. Atoneend of the given line 4 B, make an LABF 
—B AF, one (ide whereof may cut ME in F;, with the extent 4 F, from 
the center F deſcribe a Q, and it ſhall paſs through * B, and 4 7 B ſhall be 


the 
(db) cov. 16 + I and ſo FD * touches the O which A Feuts, and 
$4 one therefore the THI B* = BAD® =C WWDn. 
Problem & | Prop. XXXIV. 


From 4 Oy given ABC, to cut off « ſegment CBA containing an 
L. B, equal to 4 Right-lined pf D. 


(a) 179. 3» Pra.” the tangent E F, touching the given © in 4, * and make 
(b) 23+ 1+ the £ C AE = D, the ſegment 4B C;* ſhall contain an £ B = 
D 


a a, CAE*=D. WWD. 
ny Prop. XXXV. 


If in « Oz; ADBC two Right-lines AB, CDeut each other, the 
Bett-angle comprehended under the ſegments AE, EB of the one, 
ſhall be equal to the Reffangle under the ſegments of the other , 
CE, ED. Thats AExEB=CExED. 


Pro a FB, cut one the other in the center, the thing is evident of 
it 


Pro. 2. If one line C D, paſs through the center F, and biſet the other 
* AB, n E; draw FB. NowC D 1s cut equally inF, and ynequally in 
 E, therefore *CExED + EFq*=FDg=FBq* "=—=FBq= 
' *<FEq+EBg. Therefore JCEXxX ED EFq=FEq+EBq, take 
—_—_— WW D. 
Pro. 3. Let C D paſs by the Center F,but not dividing the Right-line 48, 
inE; draw F Band make FG | to AB. the *N CE *« 
ED EFq=FDqorFBgq Again ] * AExXEB--GEq=4*06Bgq 
Add G F q.” Now FBq=#FGq-|-GBq, the AE* EB + 
—bagh oe q, that is, to the [] C E x E Dand to the Square of 
FE. 
and from the other EGq and G Fg, there remains] CExE D=[] AE» EB. 
WW D. 


whereas FEq=—=GFq-+GEgq, if from one be takenFE © 


4 


. 


fore 4 F- ſhall touch 'the Circle per 


ſhall 


Lrs.IV. 


Euclid's Elements. 


4. If neither of the lines paſs by the Center, and yet cut the one ne the 
—— let -G H be drawn thro ough E by the Center F; Now whereas [] 
that by che lame Reaſon the [] LE x EZ p 3 

— GE» HF, therefore [}Ctx ED= AExEB. WW D. #:700f. 


CEnED= OQHE»EG, 


" perm fa: tg treo tg 
e. Ri 
SIE Cog 


ander the Nh wid 02s Lent AB ends wt CA 


Prop. XXXVLI 


i 


that 


Cog nee 


Thorem 30. 


between the Convex part C and og A, ts equal to —— Square ge” 


the touching Line AF. 


Pre.4.F. Etthe line 4 B 
line BC is bit 


ng D, 
in Dz amd the 


CE dtaea PT a 6. 2, 


AB% ACh DCq="D'Aqg. But D'Aqz"DFq4-# Aq,and DEq 47. b 


—DCg; take DCqamway, reſts ABx AC=F Ag. 
Pro. 2. If the Right-line 4 E paſs not. 
wAE, it will cut /E into BP w<c, 


1G A 9, and Gee DG g 
DGau but G 1g 


DEqg==6 
DFyq from 


4 
ae, 


A—Dr; 


of 2 re. 
fe 41% 


[Y; TY 


the Center D, craw DG .l. 
AEx 41-)-GIq= 


RL 


Corol. 1. Hence it followeth , that if = —_ point voted a Circle , 
there be drawn many lines to cut the Circle, the []* comprehended under 
every of thole lines and the parts without the Circle,are equal to one another. 

Corel. 2. Two Right-lines , drawn from the ſame point without and 
touching the Cirele, are _—_ 

And from the point there can be drawn but two lines to 
touch the Circle. 


Corol. 1. 


Prop. XXXVIL 
If without the Cirtle F HE any potnt 


A be taken, and from the ſame 


two lines AF and A B fall, ſo that one AB cut it and anothr A F 
fall upon it, ſothat the) AB*xAC=AFq; vheline A F ſhall 
touch the Circle. 


Pro.* 


the Tangent AH, andfrom H the 


D H, Now 


$..3- 
by  Þ 
(d) & 2 


Theorem 3TI., 


(a) 17+ 3» 
(b) 36. 3. 


whereas A Hq="AB x AC = Fo the tines e287 md 26 P02 8. 1. 


DFA= 4 DHA, and decauſe LAHD®= ZAFD=T, there: 


Corol, 16. 3. 


"The moſt hored Prop. of this Book axe the 20, 22, 31; 35, and 3 


K 


THE 


beequal, antF D'= D H, and the baſe 4 D common, thereforethe (d) IS. 3» 


. 


= 
Sag, 
[1 > A 
.® 


» + 
"8 


»y 2 


# 
_ 
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BS ONPEnD oe 


2. In like CONT 
e On 


& the A D'E to. be abow the 4 A BC, 
SITS +, hen ol de 


whick-is inſcribed do touch the circumference of the ©. 
Right lined fgu dee x a year Wa Gay. 
fides of the figure c 
2 $ yy 


Lum. IV. KAREN” Euclid's Elements. 7 


5+ Likewiſe a © is ſaid to be inſcribed in a Right-lined figure, when 
loa which it is 


6. A _. to be deſcribed abc 
% In coa 

Fr owe er pagan gage F_pengs 

$ AB, > rates Refer te ati 4ln tht 0; and ib cm” 


hat L - ” "Problem . 
In « © gives ABC, t Tight-live AB, equal to 4 Right» 
line f 40 D, which dat ;& obo. they 7 ala BC, 


PN the extent B E = D, * from the center B deſcribea © (a)2908.03-1- 
cutting the given © in 4. Draw 3.4 then is 8.L)= BE ®) deg L. 
e—D WW Ds 


Prop. . IH. Problem 2. 


In «a Ogrven ABC, ts deſcribe 4 A AB C, equiangular #04 & 
grven DEF. 


Pra.* the tangent G A, touching the © given in 4, and make (a) 15 + 
bthe ZE HAC= LE, and G AB= F, alſojoyn BC, and the (Þ) 231+ 
thing required is done. ( 32 + 


Pre. Fox the Z B*=HAC*=E, and the £C*=G AB*=F; (2) oo 
* Whence alſo the £8 AC= D. Thexefore the A ABC inkcribed.in the 
© is equiangular ta DEF. WW Dn. 


Prop. IIL | Problem 2 


Cdbout 4 given BCE, yn A LM © equiangular to 4 
E9=Y DFA 


Roduce the fide 4 F of the given 4A to G and H; and at the 
center 1, *make an LZCTB= XC DFBH, and ETB= DAG. a) 
Then to the points E, B, C, > [er 3 touch lines be-dravni as AC'®, AL, L ©, W 1 
and the thing is done : That the AM, 241, Le will meet and "ir 
makea A is evident, © becauſe (the 5 LEI, L BI being z 'the 6) 22 
by - drawn,) the £5L EB, LBE will be les $2 1L4() 13- 
leeing the EIB + L*==2Lls'=DAG-+DAF, andEITB ' 
Soy va therefore the © L = DAF. like reaſon the £ AM= 008 
DF A, * therefore alſo the Z ©.= D- the AZ Mode 
{cribed about Re © beqlngeiers ACTS 6 WWD s. 

| "if 


- <2. 
- 
= 


the ſide DB common ,, © therefore DE = DF, and: forthe ſame reaſons 


@a)10T ri 1 


and E alſo, and tonch the 3 fides-of the 


IV. 
"wi agen ABC, to deſeribe # ©, EF-G. | | 


"Boe pon D,tead with the Right-lines B.D, C_D, meeting in | | 
the point D, * and draw the Pergendiculars D&, DF, DG, A » f 
O ith the extent DG from the center D, will paſs through F = 


A. 
Pro. For the © DBE*=DRF; and the © DEB*=DFB; and 


D6= DF. Therefore the © paſſeth through-the 3 points E, F,G. And | 

becauſe the * E, F, &, are right, it alfo touches all the fides of the A. | 

WW D . _ ; | 
Schol. 4 


Hence; the ſides of a A being known, their ſegments which are- made 
by the points of contadt of the in{cribed © may be found; thus. Let 4B 
be 12, BC 16, AC 13. Thenfſhall 4B -}- BC = 28. From which fub- 
erat AC 18, = AE 4-FC, and there ſhall remain, 10= BE BE, 
And therefore B E or FF ='5; and conſequently FC or CT = 11,64, 
or AE =7.. 


Prop. V, 
About 4 4 given ABC, to deſcribe « Chele.. 


Pya.* I Het any two fides 4F, BC, with Perpendiculars.E D, F D 

meeting in the point D, this point D ſhall be the center 0 

the-Q, from which with the extent Z D, the circle may be deſcribed cirs 

cumſcribing the A given. 
Pro. Draw the Right-lines D B, D 4, DC. Then becauſe BE="E A, 

and DE is common'and the * at E right, ſhall 4 D*= DB Aﬀer the 

ſame manner is proved D B© = DC, therefore &c. WW Dn. | 


4 Corol. 


*Hence, if s. A be acute” angled , the center (hall fall withinthe A, 
I BY in. the ſide oppoſite to the right <, and if obruſc angled, 
without A.. 


Schol. wy, 


By this method alſo may a © be deſcribed, that ſhall paſs throvgh 5 points 
given , nor tying in a fircceting < 


WW 
4 
V 

2 
ka 

> 

*J 
F- 

0 
Q 
- 


« BE 


Lis. BY. Euclid'® Elemerits./ 7 "5 
Prop. VL Problenſi# 5.” 
In s given Cirele AB Cy tor inſorvbe 4 Square. 
Pra. aw the Diameters AC, BD, cutting each other at (a) I. I 


in; the center Z, then drawing 'alſo the Righe lines. n BC, 
CD,D 4. "The thing required is done. 
Arches and ® ſub- ( | 


Pro. Becauſe the pane i fg 
tences 4B, BC, CD, D 4 are equal; the, ore ag, = 3 
equilateral, and all the Z+in ſemicircles, and fo * right.. (&)' 31; 3» 
C D ſhall be a Square inſcribed ina'Q. WW Ds. 

Prop. VII. Problem 7... 


About 4 O. given, to deſeribe a Square, 


ru yen the Diameters AC, B D, cutting one the other at right L's (a) ts 1 
the center E, then through the excremes of rheſ - 
5s draw the L5 or tangents FG, FI, IH, GH, x (9) th 3: 
meet: 19 1s poibeg F,G,H, 7, fhalf conſtiture the _ 
Pro. Becauſe” *the 4 Lat £ are Co; as alfh th CD D, ©) 1&. 247 


y” 
* therefore the Right lines, EG, B D, H 1, ace parallel, and alto Þ 7? ew _— 


G H,. are parallel, and therefore FG 1H is < 

And becauſe F Sago ang forties oy pt altos. ak 

equilateral, and canſequently a.' Square. WW Dn. (f) 294116 
Schol.” | 


The Square circumſcribing a = is double the Square inſcribed in the 
ſame Q. For B 4, 4 D(the ſides of aninſcribed ©) being drawn, the 53 (8) 41-. 1. 
BG=2B84D, and BH= 2 BC D: * 


Prop. VHT Problem 3. 
In 4 Square given, td deſcribe a Circle. 


Iſt the fides of the given Square in .4, B, C, D, anddraw AC, (a) 1c 1, 

-B D,. cutting one the other in. E, from which as center with the 
extent E B if a © be deſcribed, the Problem is anfives'd, 

Pre. Becauſe AF, IC, are parallel and equal, FG, HL, asallo AC, FI ®) 33 r. 
> zre parallel and I, and bkewi'e AC, HG, * therefore F E, Eh, E H, (C) dep. 35-1 
EG are Ns. ) becauſe BE =F AD lE=fB= EC= ED, (4) 7 4X. I+ 
"therefore ſhall © be the center, from which with the extent & 4 a © being (© 34. tv 
deſcribed, ſhall touch alf the poiges 4 BCD, and conſequently all the Gdes 
of the Square. WWD n. 


Prep. 


The Fourth Buok of 


Profilin 9. Prop. IX. 
bout '« given Square, to-deſeribe 4 Circle, 


anobnugg gp nt Lt rn pr dp > From 
the center E, through Xdeſcribe a ©, which ſhall anfwe®the 


(a) 4 cor. 32.1. Pro. For the ZABD=RAC= 7 UC, * therefore AE— FF. 

(b) 6. 1-  Afrer the fawe manner is FF =Z D=EC. The © therefore deſcribed 
from the cetiter E paſſes through 4, B, C, D, the * of then gives. 
WD 


Problem 10. Prop. Y. 


To make an Jſoſteles A ABD, heving each 7 at the i, 3 
dowble to the remaining Z A. 


line 4 B, and divide ir *w inC, that Fx B C 
the center A,through #,deſcribe a Q,in which 


Pre. 


LI 
AC 

J- 4 lex be applied B D= AC, and joyn AD. 1 fay 4 B Pig the A required: 
S 4+ Which is thus 
(4). 3% Pro. Draw DC, Opn deferibe ac. Now 
© ” On. ABxBC=CAq=zB that B Dteuches the circle 
tv. AC *hich DC curtorh, « therefore is the B DC = 4, and therefore 

5- t- alſo the - BDC CDA'= A4CDASSBCD. Bur B DC 
k) 1. CDA=BDA"=CBD; *thereforethe © BC D=CBD, and there- 
a <a: fore DC'= DB=" AC, "ſeeing the ECDA=L4= BDC; there- 
(Mn) +5. 1» fore ADB=24= 4 BD WWD n 


- Covol. 


teaingell the 3 < 4, B, D, together make 2 \-5, it is evident that A is 
* of 2 5. 
I 


Prop. X1. 
In 4 © ziven EHF GI, bu Il Pentagene Figure equilateral 
and cquiangular. 
Ake an Ifoccles A, having each £ at the baſe double to 


(a) 16 4 Pre. 
(bY 2 4 that af the vertex , * and infcribe one mngular thereto 
© $. 1. intheQgivenEFG. * Bile the £5 at the baſe with the lines 1 ®, HG, 


and laſtly, > 0" 4 gg E;H,F,G,J, with fo many Right-lines, and 
the thing required is I 


Lis; IV. Euclid's Ekments. T7 


Pro. > oy the conſtruttion the LEFG,FGHHGEJFG,EFL, 
are equal z * the Arches and their* ſubtended lines FG,F H, HE, E 1, 16G, (@ 28" 
are equal. Then the Arch EH= FG, Therefore if HF be put common, (<) 29. b 
the Arch EHF= HF 6: and fo the other 50 =/B=G1= 
E H: 'therefore the LEHF=HEFG, and the ſame may be of the (f) 27. 3+ 
reſt. Therefore is the inſcribed Pentagone both — 
WH Dn. 

IT | be 


Covol. 2,0 FE * 299 OY 


_ » 
JO?! 


Each of an equilateral and cquiangular Pentagone , « equilo 4.6 —_ 
2 |..*, or *of one |... ” a 


FOE xI. IK, eg ' Prodiegi 9a 


About & ABCTD, t deſeribe aw lateral ayd 
peel; any 44-og oh NI __ 


required. ; ns arts eli 
hafune peice B twaakthe g., ere» * 

£Z AFH=HFS8, therefore the (c) 2 cor.36 3+ 

LC AFBanathE.4 Autiiitnfes cxonatbitins. DEFuLARE, (d) &% 


oder af Page ym any Foes G L= "X—X£] x 2 a, 
becauſe double of the equal *BHF, BIF. Te: 
is both equilateral and equiangular. WWD n. 


Copol. 
Hence, if any equilateral and equi figure be inleribedin Cirble, FN 
and at the extremes of the be- raiſed Lo the fiid dia- , 
meters, theſe _[* hall conſtirure Aomcrep be of as many equal ſides, and* 
equal 4 circumſcribed about the ©, 


Prop. 


<* - Ll 2 
an wee nn mere 


— 
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Prop. -XLI1I. 


In an » equilateral L, equiangular Pemtagone given, I inſeribe' 
| Cerele, - - 


(a) $9. 1» a Iſettwo LZ5BAE, ABC, with the Right-lines 4A F, B F, * meet 
() 11 a in the point F. From F draw the Perpendiculars F G, FH, 
FI &c. nas tehats center 3, Wan the erent F'S wil 
touch all the fides of the 
Pro. Becauſe, in the A8 AB F, FBC, the fide B ſ=—=BC, and BF is 
(e) confr, common, and the £ ABF*=CBEF; Therefore is the £ 3 4 F*— 
(d) 4. 1- BCF, and AF=CF. Butthe LB AF*=$BAE=#8CF=1$ BCD. 
(e) by Therefore the A FCB= 4 BCD. After the fame manner are all the 
(f) 1: **- other £5 biſeted.. Becauſe / LFGA'=FLB, and the © GBF 
© 6! —FRL, and the fide FF« s thereforeis FG—FL. In like 
manner are all the lines FX, F4, FH, equal. TOnnns © Ofiaida 
from the center F, wah the exzent FG, aſſes through the points H, 1, K, L, 


(b) er. 16. 3- and ſides of the Pentagone, becauſe the £5 at thole poinrs are 
right, WWD s. 
Corol. 
nee; if any two neareſt 25 of an 1 and equiangulor Geure 


d, and from the in thoſe biſetting lines 
0m all the Zool the 


; | Schol. & | 
iy the fond averted fhatt'a"Q ve inferided; in eb bqciivieiad cad 
| equiangular figure. 
Problem 14- Prop. XIV. 


About x Pemt agone gives , which " both equilateral and equieugulay 
to deſeribe a Circle, 


Pra ales any two £5 of the Fantayeve, as Aand E,with the Right-lines 
AF, FE, meeting in the t F; the © deſcribed from-the 
center F, through A, (hall be deſcribed about the Pentagone. 


£2) 13 4 Pro, Let F D, FC, FB, be drawn. ne GADe Co fp ave dileſded; 
4b) & 1. + and therefore Fd = FB=FC = FD=FE. Therefore the © de- 


ſcribed from the center F, &c. ms me 02 RR, 


WW Dr. 
Schel. 


By the ſame method ſhall a O be deſcribed, about any equilateral equi- 


angular figure. 
Prop. 


Lis. 1V; 


Prop. 'X V. P.oblem. 14, 


In « given Cirdle t0 inſcribe an Hecagone { or fix ſaca ns ) equs- 
1 [#teral and equiangalar. 


Pre. Raw the diameter AD; from Þ' with _—_ DG DE dolnds 


| —_— =_— 


a © cutting the 
ameters CF, E B, and Jon 4B, HET 36) + oh 
Pro. The Right- lines WE>S £6 
DGC is equilateral, and * conſequen wT 9 an-32 Is 


23 of 23 yagi rs 7 rg hot, 2 ” 
*=2Lsſhal EGF = of 2s Makie che Frans and 5 ſubtenſes (f) 26. 3. 
AB, BC &c. are equal, therefore the Hexagon is equilateral; and allo Þ) 29 3- 
equiangled )ſeeing the 5 of it Rand vpenogus) crches ) 27 Þ 6 


Cor:l. 


| 

is The fide of an Hexagon inſcribed in a © is equal to the femi- : 

diameter. " | 
Schol. 


1. Hereby an equilateral A may cafily be deſcribed ina Circle viz. by 
_ AC, AE, CE. 
0 make a true Hexagon upon a Right-line given CD. * Make an Aut. Taq. 
Me ban. ACGD, upon the given lineC D, deſcribing a © with the () 1+ 'T- 
extent C G from the center G. That © ſhall contain the Hexagone re- | 
quired. * 
| 


Prop. XVL Problem 16. 


In « given Circle to _ 4 Quindecagon (or fifteen ſided figure) 
equilateral and equiangular, 


Pra.* I Nicribe in the given © an equilateral Pentagon ME F'G H, and (a) 11. 4 
PF: balſo an —_—_— A ABC, then is BF the fide of the Quin- () 2 4 

decagen required. 

Pyro. For the arch" 4 B <is 4 or5+ of thar periphery, whereof AF is © (c) confr. 

or 7*. Therefore the remaining rt BF is} of the periphery; and there- 

fore the Quindecagon , whole tide is BF, is equilateral, but it is equi- (4) 27 3 

angulat alſo, * becaulc all the * infiſt on equal arches, whereof every one 

is 34 of the whole circumference, Therefore &c. 


L 


"a . * =- . » 


Lis. IV: q 


by 6,4z 0d 9, Is 
. by 15.44 20d 9 I. 
by 11, 4, and 9, 1: 

and 9, 1. 


- @ ——— 
_ mY 
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Fuclid's Elements. 


FIFTH BOOK 


OF 


Fuclids Elements. 


DEFINITIONS. 


r, Part, is a Magnitude of a Magnitude, a lefs of a greater, when 
the leſs meaſurerh the greater... BEER 
2. «Multiplex is a greater, when the lefſer meaſureth the 
greater. 

3. Ratio, (or Rate) is the mutual habitude of two Magnitudes of the 
ſame kind each ro _ according to quantity. 

In every Ratio, that quantity which is referred to another tity, 5s 
called the antecedent of the Ratio z and that to which the pre yaw vi4Þh, is 
called the conſequent of the Rativ, as in the Ratio 6 to 3, 6 is the ante- 
cedent and 3 the conſequent. 

Note, The quancity of any Ratio, is known by dividing the antecedent 
by the conſequent; as the Ratio of 12 to x, is expreſſed by 4*; or the 


quantity of the Ratio,of « to b, is = | Wherefore often for brevity ſake we 
L 2 denote 


—_—_ = Py — i. 4... = - - _ — —— 
"RR" " 2 7 
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denote the quantities of Rations thus; - =, or =, 07 = that is, the 
Ratio of #*tob, is greater, or lels, than the Ratis-of trad. ;} 
4.P 7on is a Simil of Ratio's. FR \ 
Thatwhich is here termed 1on,is more rightly pq ove 44 
or Analogy ; for proportion commonly denotes no more than the Ratio be- 
tween two Magnitudes. 
hoſe gumbers are ſaid. to haye a Ratio betwixt them. which being 


multiplied may excecd orice th Ojo =. | 
| _ 2 gooy "A os zudes, are ſaid. to be. in-the fart 
r, 4 2. b, 6IF, :>. Ritlo, thetiſt2 to the Tecond b, and the third 
hb, 20\c, 5. d,1i©| 1, 50. © to the fourth &, when the equimultiplices 
| and &, of the firſt «, and the third c com 
with the equimultiplices k, /, of the ſecond b, and the fourth d;, according 
to any multiplication whatſover, either both together g, b, are lefs thank, 1, 
both together; or equfil takentdgerher ; or exceeding one the $ther roge- 
: ther if thoſebe taken, &%, and &,. 1, which anfiver one to the other. That 
is, compare the multiplex of the firſt, with the multiplex of the ſecond,. 
* | and the multiplex of the third wi toh, the fourth; and fee, whether 
/ - as often as the multiplex of the tains or is contained by the multiplex 
of rhe ſecond, ſo often the multiplex of the third contaigg or is contained 
by the multiplex of the fourt it be ſo, thin art thoſ 4 quantitis 
in the fame Ratiog"dtherwile! not” Thus, ſeei ©. contains g 12, & 
; often as "5a contains þ& 20 , vic. a3, a, b, c,4, or 35-6, and y 10, 
are in the Ratio. The note of idefitity of Ratio is ::, as in the former 
4 example, 4 . 6 :: c . d, but ſometimes it's expreſſed ©- =. 
= 7. Magnitudes that have the ſame Ratio, arc 
0, 30|4,. 6. b, 4|k, 23. called nc 
h, 60\c, 12. 4,911, 63.. 8. of equimulriplices, g, the mul. 
tiplex of the firſt «, exceeds k the multiplex 
| of the ſecond b, but.h, the multiplex of the third c, exceed not, the 
| multiplex of rhe fourth &, then the firſt «, to the ſecond b, has a'greater 
Ratio; then the.third c, to the fourth 4. 


If 4c 2 it. is not neceſſary frotn this definition that g, ſhould always 


exceed k;, when h is leſs than { but it is grantedthat this may be. _ 
9. Trail conſiſts in three terms at leaſt. Whereof the ſeeond 
ſbpplies the place 


—_— , 


rwo. 
| 10,. When three Magnitudes 4, b, c, are proportional,. the firſt «, ſhall 
| Fave a duplicate Ratio, to the third c, of that it hath to-the ſecond 6: 
ſ But when 4 Magnitudes «, b, 6, 4, are proportional, the firſt a; ſhall have 
| a. rriplicate Ratio, to the far d, of what it had to the ſecond þ; and fo 
| always one more in order, as the proportion ſhall be extended. 


Duplicate 


mm” FX TT rj 
ww © * ww 89wy 


© GR 4 


ib. 
”y 


Ls. IV. Eaclid's" El Y 5; _ 


Duplicate Ratio is thus expreſſed, —=« And triplicate Ratio thus ; 
| 


£=7- That is the Ratio of 4 to c, is triple of the Ratio of # to d. 

rr. Magnitudes of a like Ratio, are antecedents to antecedents; and 
conlequents to conſequents; asif« . 6 ::c.d& aande, and band &, 
are homologous or Magnitades of a like Ratio. 

In the 6 following Definitions, names are given to the 6 ways of arguing, 
uſed by Mathematicians, which will be demonſtrated in their places in this 
Book. 


MAP 9 RY F222 9 As if 4 .'b-:; & . 4, then alternatelyi”ts 
4 © :; 6... 4. By 16, 5, | 
13% jane. fins is when the conſequent is taken as the antecedent , 


conſequent | 

Therefore by compoſition a -}-b . b.:: e441. 4, by ug nn ® 
15. Divided Ratio, is when theexceſs wherein enced exceedeth 
the conſequent, is compared to the-conleugent. As 4,. 6.:: 6-. p 
re by Di that % b::e=4,4by wn.5)," felt Pe 
16. Converſe Ratio , is whea the antecedent is compare@'t6" the , 
whercin the antecedent exceeds the conſequent. As 4.6 ::c . <4 There- 


. fore by converſe Ratio, 4.4—b;: c . £—&, by Cr. 19, x. | 


17. Proportion of equality is "where, there are taken more 
than two in one order, and alſo as Magnitudes in another order, com- 
pering twa to-two being in the ſame Ratio.z it cometh to paſs that as in the 

rſt order of Magnitudes, the firſt is to the laſt , fo in the ſecond order of 
Magnitudes is the firif to rhe lait. Of thus; it is a compariſon of the ex- 
tremes together, the means being omitted. | 

18. Ordinate Proportionality 15, when, as the antecedent is. to the. con- 
ſequent; ſo-is the antecedent to the conſequent, and as the conſequent is 
to any other, ſo is the to any other... As 4 .+:: d..c, allo 
b.c:te ADEWEISIOE Y=S AY 22, 5- 

19. . Inordinate Proportion is, when . 3 itudes being .put, ang others 
alſo, which are equal to theſe in” Myltitude , as in the firſt Mignitudes 
the antecedent is to. the | ; fo in the ſecond Magnitudes is the 
antecedent to the conſequent : and as in the firſt Magnitudes the conſequent 
is to any other,{o in the ſecond Magnirudes any other thing to the antecedent. 


As a :b::f.g, allob. cc. f, it ſhall be true in ordinate pro- - 


portion, 4 eV BALD 7 | : 

20. Any number of Magnitudes being put ; "the proportion of the firſt 
to the laſt; is compounded of the proportions of the furſt to the ſecond, the 
ſecond to the third, and the third to the fourth &c. till the proportion 


arife. 
ef xiome, 


to the antecedent as the conſequen 0:77 & 


bs ®.. 
Inranare'lf 0 « - 
"a pi e y 
+ , v - 4 
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(a) 2 5 def. 


Theorenh 2. 


(a) by. 


(b) 1.4. 


eo xtome. 


Ku y wr x to the ſame multiplex, are alſo cquimultiplices 


Prop. I, 


If there be a number of Magnitudes howmany foever 2, Cc, 


3137 

a.c.c.f, equimultiplices to a likewamber of Magnitudes eA, each 
2 

h. 


Q 


fo other ; how multiplex one Magnitude 2, if to one e, 
ſo multiplices are all the = 9"y a4-c to all the 
other Magditudes & f. That #, becauſe a te, and 


C.fo f, are." equi: ces, If a ani c be joyned in , 4nd 
Ce bs Bhs a Ball be of ©. as c of f, 
So multiplex fball g, be of h. 


35 Eninte 6a rall f ag'b Ge antntetited bY a equal anatber of 
6 > mga] f A okoag by an equal 'n 


og % 


Prop... I1. 


6 2 If the firſt a be equimultiplex to the ſecond b, ar the 
£13 en ror and if the fifth & be 
oh I 

E 


15 10 equimultiplex to the ſecond b, as the ſixth f is to the 
"8g. h. fourth d; then ſball the firſt compounded with the 
fi/th(g) be equimultiplex to the ſecond C, as the third 

compounded with the frxth (h) is to the fourth d, 


Pro.**Y” He ſecond 5 and fourth d, are contained alike numbers of times 

in their multiplices 4 and c, viz. twice, and likewiſe the ſame 
ſecond 6 and fourth d, are contained alike riumbers of times in their other 
multiplices e and f, viz. thrice. * Therefore they ſhall alfo be contained 
alike number of times in the compound multiplices , that is, if it be made 
that «-|-e=g, and likewiſe f-|- c==+; then.as g contains b five times , 
ſoſhall & contain 4 five times. | 


Prop. 


Euclid's Elements. 


Prop. II L. Theorem 3+ 


42 6 5 If the firſt a be equimultiplex ta the ſecondb, and the 
a. b. c. d. third c of the fourth d, and there be taken & andf 
$ 12 equimultiplices of the firſt and third, then will each 
c 


f. of the Magnitudes taken be alike e pram 
both, the one & to the ſecond b, Sh. other f to +4 
fourth d. 


Pro. V Et b and 4, be contained alike number of times in cach of theſe (a) +- —M 
4 and c; * then they ſhall alſo be contained an equal "number of #4 
times"in any the multiplices of « and c as e and f, | 


Theorem 4- 
Prop. IV. 


6 3. If. the firſs ay heve the ſame Ratio to the ſecond by 
C, Fi apt ate. word nh then Do 
9 the equimmitiplicer of the firſt a and the third c, 
g. h. fball have the ſame Ratio to f and hy the equi- = 
16 12 241 muwltiplices of the ſecond b and the fourth d., ac- . A 
L. m. k, n.' cording ts ary Multiplication , if ſo taken as they IG 
anſwer each one the other. 


Ake | and k the equimultipfices of « and 2; and alſo w and's the () 3- 5- : 
- mpg Sr Ub « Then is {as multiplex'of a, as & ofc (b) bp. 

* and alſo ms is as multiplex of þ, as» of 4 Therefore whereas it is «-, 

d::te. dy gy op Arnromnay woe SY ge? 

conſequently , after the ſame manner is & =, =, ">=, Therefore when 

I and k are taken as multiplices of eand g, as mand » of f and b, then will 

it be by the 5 def 6 fitge, bk WWD. 


ty CY EEE——__ 


Corol. > *, 


From hence is wont to be demonſtrated the proof of inverſe ( or .con 
verſe) Ratio. (c) 2 &ff. 5. 
For becauſe 4 . b :: c . d, therefore if e >, =, ff, then is ©like- 
wiſe g ©, =, 2b; therefore it's evident that if { ©, =, De, then is © 6 def. 5. 
be, =, "2gy *therefore 6, 4:: 4. ce. WWD. ' 


4 w - \ =" ” 
Par 6.4 "B. p « 
43 &A ET; _" = 
= Joc. - t$w_nd 
——_—— rm <> 
. 
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fa) © $: 
(bd) 6 ax. 1. 
(C) 2 are 1. 


Theorem 6. 


(a) byp. 
(bd) 5. 5- 


Theorem 7, 


DD 


24d 4 ,c+;d 3, then i 


, 
: Prop” V. 
E, 4. f, 2. if a Magnitade 2, be «4s multiples. of Augmitude b, 
ky 8. d, 4. | RO. taken from the one'C, of a part taken from 
a, 12. by 6 the: ether d; the reſidue of the one ©, (bell be a 


; ye + multiplex of the refidue of the other f, &s the whole 
SL a « of the whole b. 


» which ſhall be as — to f, as 4 is of b, or 
away «c is of the part d. .* Therefore ,g-1-c is as 

: asthe one c of the one &, that is, as « of 6. c 
ſo c that was common being taken away, there remains 


Prop. 'V I. 
4 If two Magnitudes a \and 'b,- be rqui- 
g>, hg3,1g'8; hi: wiltiplices of two Magmitudles-<, d; 
ero,t 35,10 4, f6, ' and ſome Mag nitudes e, f, equimulti- 


a1, b1i8;\121:, bis, or hrs oY AD 
are either e« 


qual to theſe Mapnitndes c,id or elſe 
* the equimultiplices of them. 


4, are * contained an equal number of times in-4 and &, and 
in ſome of their parts e, /: b therefore they ſhall alſo be con- 
tained an equal number of times 


Prop... VILE 


24 $ 24 Equal Magnitudes a and a, he to ae I ni- 

d. £6. [dy opirtion or Ratio, And one and the 

" ET 7 ignnd, 6 bo b hath the ſame Ratio, to equal 

12 b. 12 ſts es a and a. . | 
4 


Magnizudes- s and 
and f any wile multiplex of-b; thenis 4* = 6, roy if 
nd =, =f; -..- 200 per gk —, =, -f. * Thereforea.b;: 4. 5. 


Pre. Pcs 4 and e, equimultjplices of. the 


and<þy inverſion 6 . :b.4 WWD. 


Schol. 


> T © 


88 T7 
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Schol. 


If inſtead of the multiplex f, two” equi-multiplices be” taken , it ſhall 
be the ſame way proved that equal Magnitudes haye the ſame Ratio, to 
other Magnitudes that are equal between themſelves, 


Prop. VIII Theorem 3. 


$ 5 unequal Magnitudes a, b, the greater 2 hath apreatey 
b. c. Ratio to the ſame third c, then the leſſer b pt the 
4 8 ſame third © hath agreater Ratioto the leſſer b, then 


d. e. f. to the greater 4. 


Pm LY 4 and e, cquimultiplices of the faid «, b, and alſo fa 
multiplex EI but leſs than 4, (which will eafily 
happen, if both e and 4 —e be taken greater than c.) It is manifeſt from $- 


b | "2 
Af. F- That 7&7 and I DG WWD. 
Prop. IX. © © Theorem g- 


a. b. c. Magnitudes which to one and the ſame Magnitude heve 
Is 15-4 the ſame Ratio , are equal one to the other, and if 
« Magnitude heve the ſame Ratio to other Magnitudes 
thoſe Magnitudes are equal one to the other, ' 
Op.1.o 8 .0::-0 85 then 4 =þ; Forlet « be—,or "ec, * then is (a) 8. 5. 
£or—>. Which is contrary to the Hp. | 
Hyp. 2. We .b::c. 4; then «=6. For letw'be £24, *then®) 8.4 _ 
TO, Which is againſt the Hyp. | | 
Prop. X. : « | Theorem 10. 
16 $ 4 Of Magnitudes having Ratio to the' ſame Magnitude , 
a, b, c, that which hath the greater Ratio, us the greater Magn 


nitude ; and that _—_—_ ro which the ſame bears 
4 greater Ratio, is the leſſer Magnitude, | 


Hh. F £2; then 4+. For if s8=b, "the 4 . <2 + , x. whit (a) 5.46 
is contrary tothe Hyp. If 4=56, *rhew is a2. Which' is (b) $5, - - 
alſo againſt the Hyp. M typ. 2. 
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Hyp. 2, If TE=5 then b—24,, For if b=a, its againſt the Hp. 


$A - 4 for it will <follow that c.b :: c . 4, If youlay b= 4, ' then iv —c=<. 
4 
Which is alſo againſt the Hp. 
Theorem $1, Prop. X [. 


b 


2, 9. EC, 6. C, 12, Ratio's which are one and the ſame to any third 
b, 6. f, 4. d, $: are alſo the ſame one to another. 


to. all the Conſequents &. 


A I! [2 
z equal , 
ogra: Prop. XIL 
$ 6 12. 9 
g. k. h. l. Jf any numbers of Magnitndes a, b, c,d, be pro- 
4. 2 6 3 portional;, as one of the antecedents a is to one of 
a. b. c. d. the Conſequents by, ſo are all the antecedents e, 
3 
f, 


Pro. Taz the equimultiplices of the antecedents g, hb, and of the Con- 
lequents by l. Becauſe that as multiplex as one g is of one 4, * ſo 
multiplices are e, þ, of a, c;, arid likewiſe as mulriplex as one & is of one-b, {o 
(by byp- multiplices are'alt &, 7, of b d." Moreover becauſe «'. + ::*c-. 4if got, —, 
| —k&, then nillh >, =, al, and-fo ff g©7, = "3k, in like manner will 

9 64.5. e-Þbo,=, 2k-þ-1. © Wherefore. :: 44, b-- 4d WWD, 


(a) Þ < 


Corol, 
& From hence, if like proportionals be added to like proportionals, the wholes 
ſhall be proportional. 
Theorem 13. Prop. XIII. 


If the firſt a beve the ſame Ratio to the ſecond 


12 8 6 4 10 12 b, that the third © to the fourth d, and if 
g. k. h. }. p. m. the third c bave a greater proportion to the 

a. b.c.d. et. fourth d, them the fifth e to the ſixth f, them 
6 9+ 5 E alſo ſball the firſt a have a greater proportion + 


fo the ſecond b, then the fifth e to the ſixth t, 


"F = 2b,p, equimultiplices of a,c,s, and k, /, mw, equimultiplices of bd, f. 
' Now bec that 4. & :t ©, & ib c-L, "then is g © but bee 
rc 


© $67Þ cauſe 25> /,Yirmay be hath" Land yet p nox="m "Therefore 5 == 
WWD. _ 


-- 


Ls. IV, Euclid's Elements. $89 
Schol. 
If 7 then alſo is <> # Alo,if > = #+thenis,-<— 
-£ 4 c E - 4d e 
And if "hy Bas aocar that - 
Prop. XLY. ponents, 
If the firÞ a heve the ſame Ratio to the ſecond b, that 
2 3 8 12 the third c hath to the fourth d ; and if the firſt a 
9 99 9 be greater than the third Cc, then ſhall the ſecoud 
128 6 4 dir priya d.. . Bat if the firſt a be 
2, b, c. d, equal tothe third ©, then the ſecond b fſoell be 
to the fourth d, but if a be leſſer, than is I alſoleſſer. 
(a) 3. 4. 
b) byp- 
Et at c,*'then += © dhut = © Therefore >= © © There- (c) 13. 4% 
L b=-> hb, , 6-47 4 # (d) 10.4. 
fore b — 4. By the like way of argument, If « —=&,* then ety Q Z $ 
| bir fs bir::conds _ p. 
4+ 3-34 then c 4 ,b c ..\ 4, 5 theretote CAB 94k 
Prop, XV. Theorem 15. 


c, 25 d, 35 Parts a and b are in the farne Rario, with their like 


"sf. multiplex C and'\' 4, if takew correfpondently. 
(Cc. d ::'n< b.) 


Et. a be part of c, and b of &, « ſhall contain « fo often as 4 cantains b. 
And becauſe one of theantecedents 4is to one conſequent 6, *ſo are all ©) 2+ 5: 
the antecedents «, to all the conſequents 4 Thereforec. 4:: 4. b. 


WW D. 
N Prop. XVL a 


e 16, f 20, Hf 4 Marnitades a, b, c, d, be Ig they 
2 8, b 10, 1s ſhall be abertch projertidoal (a: ... c->: Þ: 
Fa.STS, . d.) 

'g8,h 10, 


Pro.” T” Ake e and f equimultiplices, of « and 6, alſo g and b equimultiplices (a) 15.4. 
of c and d. erefores . f*:: 4. þ tt Pol d® :: oe þ. ©) by 
Wherefore if « &,=, 2, * then likewiſe is fo, =, 2h. *therefore © + 5- © 


#.Cc::6.4. WWD. 14- % 
M + $47 © 84 
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Schol. 


Alternate Ratio has place only then when the quantities are of the ſame 
kind. For heterageneous quantities are not compared together. 
Theorem 17. Prop. XVIL 
C 12+ e6. If Maynitudes compounded be propertional, 
a16, bs. they hal zlſe be propertional when darut- 
d4. fa, ded, Thtis,ifitbea.d::b. f,it 
ſhall e loc 4 :re. f. 
(a) 4 def. 5. m AY b are proportionals, * therefore of their parts 4and f, they 
contain alike number in a like Ratio ; therefore if theſe parts be. 
en From exhof ei repeane why 


Temainders c and « alta 
contain their parts alike numbers of ; therefore. it ſhall beas c . d 
::6. LL WWD. 


Fa Prop. XVHRL 
C I. e6. If Mam ales divided be propertional , 
2.16, bs. the ſame alſo being compounded ſhall be 


d 4+ Fa. propertional. That is, if it be d ©. & ++ 
f.c, itſbellalſobea.d::b.f. 


a) by. Pro.* "He parts c,e, contain. parts <&, F; in a like Ratio; therefore if 


theſe be added to them, the ts 4, 6, alfo ſhall contain their 
parts &<, f, in a like Ratio. W W Du |» + 
Theerem 19. Prop. X1X. 
d 4. fa. Jf the whole a, be to the whole b, ar the 
216, bs. part taken away d, is to the part taken away 


C12, e 6. f, then ſhall the reſidue & be to the re 
©, a#7he whole a is to the whole b. AP" 


(a) hyp. Pro.*C Ecing 4, b, d; f, are proportionals; *it ſhall beb.f::o. C4 
3 SE end nl x f. 4: 
(C) 17-5 #&. c, that $as4 .6 :: Te WWD. 

Cobol. | 


If like proportionals be ſubtracted from like proportionals, the refidues 
ſhall be proportional. 
2 Hence is converſe Ratio demonſtrated. 
, Let 4,c ::b ,c, then .d4:: & .f For by * permutation «4 , b 
(a) 16. 4 55 © . ©; * therefore a. 6 ©: d . f, whence again by permutation « . & 
(@b) 19. 5. 536, f WWD. Prop. 


*Y 


Lrs. IV. Euclid's Hlements. 


Prop. X X. Theorem 20s 
129 6 {f there af? Fory aero. a, b, c, and ethers d, e, f, 
a. b. Cc. equal to thoſe in number which being taken two and two 
$64 in each order are in the ſame Ratio, and if of equali 
d. e. t. the firſt a be greater then the third c ; then ſhall 


th d be greater than the ſixth, But if the firſt a be 
equal to the third c, then the fourth d is ſo to the ſixth, and 
fon be leſs than c, ſo & is leſs than f, 


1. Bp. Et ace Becauſe *e , f:: 5 . © by ® inverſion” it ſhall be @) 9p 
Fee::6.9 <ButZ 2 * Therefore LY . here. (gd a 
pode 2; a ” . A (d) ww. 

fore df. WW D. (©) 16% 


2. ot By the ſame way of argument if ac, it will appear that 
d =D fe 


(f) 7. $5. 
3. Hyp. If a=c., Becauſe fo w:tico. bit fa. bet dee; 5 there. © 11-599 5+ 
fore 8d =f, WWD. "7 22fT 


Prop. XXL ay b dm: 6s... 


18 12:4 if there be 3 Magnitudes a,b, ©, and others d;e, & 
a. b. Cc: equal to them in number, which taken two and two are 
27 9 6 in the ſame Ratio; and their propertion inordinate 
d. e. f, (a. b:re.f,db.c::d.ec) endif of equa- 


lity, the firſt 2 be' greater than the third ©, then © 
the fourth d greater than the ſtath f,, but if the firſt be equal to _ 


the third, then is the fourth equal to the frath ,. if leſs; ſo is the 
other likewiſe. ' "is | 


1. Hyp.TF ac; then becauſe *d . « :: b . c, therefore inverſely « (a) byp. 
” FTP b, but JT < therefore T7 that is 7 *therefore (©) Bell 195: 


df. (Q roi 
2. Hyp. By the like argument if «==, then is 4 => f. " (@) 7% 5+ 
F ak. cur 0; thes been © « d::%.b:t%. b:: fr 09 
s ore 8 d=F. WWD. F 


Prop. 
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Prop: XXII. 


If there be any number of Magnitudes | 
a,b, c, end others equal to them in num- 


ber d,e,f, which taken two and two are 
in the ſame Ratio, (2. b ::d . e and 
b,C:: e . f) theyſballbe inthe ſame 
Ratio alſo by equality, (a.,c::d.f.) 


it d 6; *thereforeg-. hk :: 1. m, and in like 
.4::m.n - +4125" thiida * then is [>= =,2 


EC :3'4 


Prop. XXIIL 


If there be 3 Magnituaes a, b, c, and others d, e, f, 
equal to them in number , which taken two and two are 
in the ſame Ratio and their propertionality inordinate 
a.bre.fadb.c::d. ec) they ſbell be 

in the ſame Ratio alſe by equality, (that ww, as 2 . 
::d,. HF) 


C 2: 


be ts 5% Prof FF 4&7, =, 2c; « ſhall be >, =, >, f And the ſame will 

© 11 46.6 hold in their equimulriplices. Therefore of * equality * in the 

(d) 6def;, fame Ratio that 4 is to «c, ſhal 4 be tof, thatis, 4,c::&. F 
WD. 


Corol. 


 *22© 23% *Ratio's compounded of the ſame Ratio's, are amongſt themſelves 
© 20 4ef. 5+ the fame; alſo the fame parts of the ſame Ratio's, are among themlclyes 
the fame. 


Prop. 


Euclid's Elements. 


Prop. X XIV; 


6 If the firſ® Magnitude a have the ſume Ratio to the 
Ce ſecond b, which the third © , bath to the fourth &; 
I5 and if the fifth e have the ſame Ratio to the ſecond b, 
7X which the ſixth f hath to the fourth d, then ſhall the 
14 21 firſt compounded with the fifth (g) have the ſame Ratio 
g. h. to the ſecond b, whith the third compounded with the 
ſixth (h) hath to the fourth d. 


mol - ſuch part of cither « or e, as & is of cither.c or. f. * There- 
0 


re alſo ſhall b be ſuch a part of the compound 9, as & is of the ©? ** 5: 


compound þ, WW D. ) 
Prop. XXV. 


4 9 3 If 4 Maguitades be proportion (a , b-:t &,d) 
. b. & d. the greateſt 2, and the leaſt d, ſball be greater thas 
% the remaining two b, c, "ol 


Pre. om 4 12 take 9, and there will remain e 3. Alſo from + 4, take 

' «4 3; and there will remain-f 1, Now becauſeitis 4 .b :: &. 4 
it (hall alfo be by divifion « ,. 6 :: e . f But 5-b, therefore alſo e &- f, 
Therefore { the. compound of &--þe viz.) 4-þ-d &=b (=4d-þ-f) bc: 
WW D. 


Prop. NXXVL 


$4 5 If the firſt a have « greater proportion to the ſecond b;. 

a. b. c. T than the third c, ts th ths: then contrary wiſe, 
by comverſion, the ſecond jhal have « leſt proportion 
to the firſt, than the fourth to the third, 


His and the other eight propoſitions remaining , ſeeing they are 
not Euclid's, we ſhall no otherwiſe demonſtrate then by referring 
to the propoſitions of Euclid beforegoing in which they are virtualy 
contained. 
This Prop. is contained in the 4th, and 1cth, of the bY 


Theorem ' 26. 


—— 


H— 
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Thoorem: 27. Prop. XX VII. 
$45 3 Af the firſt a have a greater proportion toe the ſecond b, 
a. b. c. d. fo third c to the fowrth d; then alternately 


the firſt a ſball have a greater tion tothe third 
Cc, thaw the ſecond b to the fourth d. 


This is contained in the 16h, of the xtb. 


Theorem 28. Prop. XXVIIL 
8 4 5 '3 If the firffa have agreater propertion to the ſecond b, 
a. b. c. d. Than the third © tothe fourth d, then the firſt a com- 
e..i2 f. $8 pounded with the ſecond b, ſball have a greater pro- 


portion tothe ſecond b, than the third © compounded 
with the fourth d, te the fourth d. Ta 


This is contained in the 1$:tþ Prop. of the 5:6. 
Theorem 29. Prop. XXIX. 


$ the firſt a compounded with the ſecond b, have 
a. b. 4 . fete: proportion to the ſecond Co the third c 
e 11 f. 8 with the fourth d hath to the fourth d ; 
then by diviſion w_—_— 2 ſball have a greater pro- 
portion to the ſecond b, then the third © tothe fourth d. 


This is contained in the 17th of the 5b. 


Theorem 30. Prop. XXX. 


$ If the firſl a compounded with the ſecond b, heve 4 
a. b. 1 Fl TN wont to the ſecond * then the third 
& 13 f. 8 c compounded with the fourth d hath to the fourth gd, 
then by comverſe Ratio ſhall the firſt a c 4 

- with the ſecond b have a leſſer Ratio to the firſt a, than the third 
c compounded with the fourth d ſball have to the third c, 4 


This is contained in the 194 of the 5b. 


Prop. XXX1. 


ww _—— - ' wy” vere PY4 __ Y 


nit des 0 NES 


| 


16 '$ Py 3 'T] 4 there be FEW" 
a* þ. c..d. c, fo Gerks > and 


| e be a greater pr 
the former 2 to the ſecond b, thevthere be the ww Fall 


to their ſecond e, (that is, > = and there be alſo a greater 


epertion of the ſecon the op wdes b, ts the third c, 
ce _ P «< the bend f the enitwdes ©, fo their third f, 


(that @, 2 287-) Then by equality alſs. ſhall the Ratio of the 


r# of the Murnitudes a to the third ©, be 
op fm # "the frf of the TIRED Fi Rebar 


(that is, 7-7 


This is contained in Prop. 2cth and 22%. , 


| Prop. XXXI1. - 

| 188 5 of rhive be Ateghitales 3b, © tnd hhiri © 
a. b. 3 pens fare pron and there be 4 (Sb 
9 6 rof.the former 2, 4» the 
d. e ects b than there is of the of the latter e, te 


the third f, (that 3,5. 53) and alſo the Ratio of the 
ſecond of the former b, tothe third c, be greater than the Ratio of 
the firſt of the later d, to the ſecond o, (that is, 2 __ = then by eque- 


lity alſo ſball the proper tion of the '# of the former 2, Fo the third 
wy be pew er. 6 of 1 rx of the latter d, to the third |, 


(that is, >.) 


|... $, ©,» 


This is contained in the 2 1th and 23:4 Prop."ef the th. 


<0 
” 


- "Theorem 37. 


| 


> Theor yh. —- 
% 
v& 
Po 


96 1 The Fifth Buakof Lis..8VI 
Theorem 33- m_ XXXIIL 

.- ue P33 0 

TD of the whole a to the whole b,, be eater 


£4 Td 
of the part takey away ©. to go7 
ATETAY, alſo the Ratio of the remainder 
74 rnd & pear ta har ewe ok 


——C 


Dopod T | 
Daren 34+ ,- | Prop. XXXIV. 


128 4 6 5 If there be any number of s 2, b, c, 
#: Dete't Sub devr @, of, quad bo in 
ond oe prone of the ff of” aho ar mer 


eater then thet of the ſecond te the 

the proper os of the third pr the 

nitudes together ſhall 

LH the jo 
the 


eld Foqaars 
third, and 6 ard ; rogfoyre 
heve EFT to all the 
ry lth 

= greater ve the mw of the former, to the laſt of the 
s MNnaSHT 


of , 
1-208 no+ uſe in; the following demonſtrations BxIQY 


| he caſt notable Prop of this Book ave the 15,6; '27,, 13. 


SIXTH BOOK. 


onfaetss - 


Fuclids Rn 


DEFINITIONS: 


Ih lined figures are { whoſe a 
n to [7 pm oy alſo __ _—_ Cr S 


SZ +: | © 
figures are, ben in ker Ggure ra veums ae the ance 
ts of Ratio's 

T&D, BF: for AB. BC: E8...BG, 

3 eA Right-line A Þ, is ſaid to be cut 'to extreme and mean 
proportion , when, as the whole AB, is to the greater ſegment AC, lo 
te greece gre AGO He CEO of :CA.CB.) 
The 2a f,any bgure is a peogendiciax ine AG, nn dGcummo 
pTY N A 

_ $- 


_———— 


i 


__ 


(a) 3» 1+ 
(by 38. 1: 


(c) ſob. 
fa) TR 
(e)g1-1 15-4 


of two Ratio's when the quan- 


cs 3 he Retis being the one into. the other , do produce 
any Ratio, .2a4.+43 »” 
RP HIT 4 nnd of kr 
EEO SD =he, | 
: - Props ' 


ning ABC, DE and Parallelogr ams C DF, which hb 
rhe. ſame-height , 26 dint, %; their baſes 
BC, EE. 


Ake BI =BC, nd FL=EPF, and draw A1, DL. "The A 
ABC = ABI; andalſloDFE= D FL. Therefore the & ACT 
is as eultiplex of the, ABCyg as the baſe IC is of thetaſe B C; and 
the E & as multiplex of the A DEE, as-the baſe. E L s of E,F. 
But 1 FE c-,=,>EL, then is the & ATED, =,—DEL; and 
therefore *BC , EF :: a ABC... DEF:: *0O CG. EH. WW DD. 


Schel. ay 
= 19: $4 20.3 94 Ro axe infuqh proporti® & thei 
Prop. IL. 


If to one fide CBof «a4 A'BC, be drawn « parallel Right-live ED, 
the ING ſhall cut the ow (AC,AB}). of the A propertionaly. 
if the fps if rhe & be proper ext, Then 4 Right-line 


ot. 5 "al of PEP ſpall be parallel to the remaining 
thy. ' = des DET DEC, * therefore [tall be the A AF Þ E 
*: #DE. ECD. Butthea ADE. DBA: 


*UD.D8, andthe a, ADE. DEC:: AE. EC, *therefore 4.D 
. DB:: AE. EC 


Hyy. 2. Becaule”4 Þ * Ds * HE EC; *that is, as the A ADE « 
DBE :: ADE . EC D; 'therefore is. the ADRE= ECD, Bthere- 
fore DENBC, WW D. © 


2891 / £cbot 


ae Ada wi fe 8, Maite Banthe 
vf the other fades ſhall þe propaezional. "0 


Prop. 


———— — 
Lig. IV. Euclid'r" Elements. 7 "99! 
— 
Prop.” HIT Theorem 47 © 
If Inv of 5 i" ABIC 'be "bi ad tht | Eine AD); 


hab biſeits the 7, cat the BC ben ſball the 
f the teſe BD; Cpbeve Ay wrt — Ls 
re tebeſeÞ 


the A BA, AC have, and if the ſeen 
- have the ſame Rativ, tha the her pderof he 
rhew a Right-line AB, Sony fm et AV ei — _ 
| biſe@ that Z.A of the 8... REES 
” PL 
Becauſe A a, 4s © 
AB): CD. DB. | Trabon 
Thy. 2 Beale C4 . AB (AEYE CD. > ww nn, Ds 


and 5 therefore is the LCAD= E; andthe / DAB &= BE*= E, (8) 29. 1. 
"Therefore-the © CAD = D AB. Whitelwe ho CE i biſeted. ) I, at 


WWD « < 
EE ST INE ES 
equiangular 3A CB, DBE, the 5 are propertional - which 
Totes the FA rp Fehcebdel 65 : DB 
BE.) and 7 5 E are 
equal £5 C and B, ave herein of like Ritio. as 


Pra. © Et the fide C B. in a dire®t lige-to the Gde BE, GE EE 
and E D, till they * meet. 


(a) 
Pro. Becauſe the £ C' = E.8 Dy ul CFll BD. Alſo becauſe the ©) 
CCBAN=—BED; * therefore B IVE F. Wn SRD. n | 
© therefore AF=3D, and AB = *F D. Whence it's evident that <<) 
ER . AF(FD)::*CB. . BE, © by pernwtation therefare* 4 © | "CB 35 
BD . BE, afo CB BE; FD(45). _k * and thenee by @) 22 5- 
CB 48 it BE.. DE, *whetefore- allo 0 <4 
AF tt #7 AD. DL. . Therefare..c+c... 


ng Rg7 3 ; ., = Y —- way - [2 
Hence, AC. beaede: T7 FE :: 48 - ; ; 
$7 ra] Schul.” ——" JF 3b. 


lea a #6 han hos 4 FUR (woot ty) ves. . ve 
ACE ſhall bekkertothothele EG fu: 1; | $0 . 


p40 > 


The:-Sinxtb. Bobk/ of | Lis. IV. 


Theorem.” * Prop... 'V. 


FOSBNO \ D'E F-have thewr- ſides AB, BC, propertiendl ts 
DEE; the 4s are , and their /« iD, Av E 


po C)-ryuat, node: bor ſubtended the hewologns ule 
« anno age C: Mmbence the 2 @ =-4. There: 


TCO 
ey 


(4) byp. AB E . EF, *and therefore & E — 
þ (e114&9.4. BE. Likewiſe GF. FE* :: AC. CB :: «DF. FE; *therefore 
| (f) 8. 1. GF= DF. Te $4, 25 DEF, GEF, are mutually equilateral. 
Q 32 4, ED 0=4 ind the E FED '=FEO= B,, and 

ly the ZDFE= . Therefore &e, 
Theorem 8. | 


$a V' 


'' FIFTY NT DEF, have ane 1 A equal to ane ; D, and. 
(I the fides about the crate A, D, propertional, (B A ., AC. oy 
1 1 ED..DE,) _ eget... $4 and beve theſe /* 
A BA, IVY . 


(b) 46 Fre the EX wake he FEG=B, and BFG= C. 
| (c) bp. "O'*: GIST S TE ALEDL, a AC IGE 
of WS - ; Js ::*DE.'DF, CI DE GE, ind PF=0F 


(f) conftr. ate _DSA=iG, derretie ZDEF*=CEF—=3 B,* and 
(8) 4+ I» confequentiythe'Z E Þ D=C: WWD. . 


Theorem 7. | | b. T7 Props. * -V1k-- 2% * 209: 


$ {we 4 ABG, SLIP OR SON 
| y rho ee about thifothir x ABC, corey: (AB. = 
F ; : DE-. EP) an" of They hab ot Meat 

| cither leſs or wot leſs than a Right 7" fball the 
HY DE F, be equiangular , T2 thoſe £ equal about which the 
P £5 6 Proportional Sdes. G6, Viz, A 


't q ' 
(t) 46 Pro } ErtCand F, "be kefs than Ky and let, if it can be, the & AF © 
by. E, and make the / A 8@= E. Then ſeeing the Z 4 = D, 
(e) 9+ 5+ ' ſhallthe © 4G BF = F. Therefore AB . BG :: *<DE . EF :: *AB 
- 11, BOY *aenede PO =Ie\ 5 cherefore! chel2'Þ & © = UG, 


5 
&) cor ”= 
(b) ; 'Thepeſore BG C= = C is leſs than a. ahd Yonfequentiy 468 
cor, 13 gg 


Einar. \\Encti'4\meit;. —_ 


c—_— — — — 
pom the Hyp. - Again 5" tet Bund: E b&'© alſo, theriThall : 
garb BC, and * the 8 GC= BC Gzandnotlef than, , IJ 
| which is alſo abſurd, Therefore ACB=F, and conſequently B = E. WEE: 
WWD. Yay”, 


... Prop, VIIT. Theorem 8. 


in 4 Rieht- WA ABC, rom the rieht Ke, 

7 Sor AD. « Pp For Py ry WET: 
-BDA) «bout the, Per; r ref PI CIICIOAY 
and alſs one ts the other. nant? Wome: T” 


Pn rad 40 => 4Da=>l und the £.3.commeng the 2s (2) 10/81 
BAC, ADB, are like. By the ſame argument B AG ADC, (2; 


>. 


are like, * whence alſo 4 D B, AD Comill be like, WW D. 7 ts 4 
r » Coral, { A 16h! A734 Ay 
1. The Perpendicular from-the <a 
= | boprogn, thy the ſcgments ol the 


I >> ay TY abs 


NE ed 


ky 2" $9034" 3 iqneme her BA :: 24. 
Prop. IX. 


From 4 "Riche: line given AB, to 6 2a rad 
(AS, 


Pra. 6. the: poing 4, draw: a0 infinite line AC any wi 
F* | take I na ahh ITT 
from Dy - tdroy-the parallel 2G xo | (c) 2- 


po 


2 . Prop. 4 4 7 * Problem + 2. 
To Guide an undivided Right-line groen A. B, - ; nth 'Hvewline 
AC; was tar (dw-D and E.) | I CJ 
hed i jo AC joyning chit extnemitiey of the-line divided ; and'of-the 
; and tb that thepoints\#,; D; *dfaw (4) 32+ 45; 
the parallck &6p D1F,/mecring withi rhe; Ri TATA” in hot 


__T then the thing is done, 


———— — 


2 o oe whos F , 4 
- a2 T Py, 
p"! po 
* yy I) Be 
Pp. "4 f \ - » / l we AE... 
- { "T3 . þ 
ds . l 

. mt a te ea OO ern : 7 


——= TCL Bf Lint 


—_—_—_ Meer yr [Thenf a D:.:D Et 
EY 6. AF... F.6;rank BE © bas <a rIe 2127 SF6G 1 (G8, WH Da. 


(Cc) 34-40 5:5 . rations bat A=kIN 1019a lt pwice ous | 
" ve ; . Scbol. Malden. , 
; ©2555 Hence is learnt with _ &teht of the Lonpaſics , to cut a Right-line 


5 grime 46 "AG-into 6 as Gopal, Dow roſe "4R, \W ny 
k Mo inc an- 
rrp en nn nn We 


L,K, Hs ( always one required is AG 7) and draw N. 
10, KP,LQ, 3 El Ins an al cri Rh eg 
AG into-6-puem;nt require 


Q ft -£ 


Problem Js 00 Y Dro BL. '4 > tl vt 
Tr n_ AB, BC, being given, to 4 4 third roms 


UE ETTR EEE 


or.'$. 
PR ; 3c 
| & 
| Prop. X I 
Three Right-lines AB, B 0 5 A D, being wr re fod 4 fourth 


proper 7onat DE.. 


Pr a. F the lines A B, BC (placed in'a dire line) and A D, abs ef 
B D,'urd lay, driw CEV'BD, ſo ſhalt 


LD AC, and 
DE be fourth requireg./7454 (175 57 
(a) 2-6. Pro. Far C £13; une 6 E214 "AD\.- DE" WW-D* 


ERR TT 
wr bt lines AB, BC OO LAN pro 
/ BD, bg " 
is: 8A | 


7ra Pac AB, BC, in a | drefiine 3 hed. on hr halen, woos 

deſcribe the ſemicircle 4 D C On # raiſe the perpendicular B D, 

-nichabv peripheryin D, To is .D the mean requitent £©3- 
(a) Jt. 4- Pro. For Dy CD, bedrawh, | ſeeing fromthe'* L- of the 

()-06-.% & ings A ADE, mm te prciule D'B, bſes 245 D' 


- BD. BC. WW Dn. - 52 ; T bas 
| Corel 


\ 


Lis. 1V. 


A Righe-line drawn from any point in the Circumference of a Circte 
+> 0; nds eres is a mean proportional between the ſegments 


Prop. - XIV. ; Theorem 9. 


Equal * BD, BF, having owe ABC, equal ts one'EBG, 
have the fides AB, BG, EB, BC ; which are about the equal 
LO reciprocal: And theſe 0 which have one - equal to one > 


and the fides which are the equal * reciprocal , are equal, 
Pro. T Et the fides 4B, 8G, about the £.* make one Right-li 3-He1 
«» wherefore £ 2, BC, ſhall do the Let FG, DG, be pro- &) © 6 
w—res 1 YE. BH::*BF.BH :: *BE no QEE 
WP) FY { AT , + *©BF. BH :: » B C, (©) 114» 
There Co | (F) 1. 6. 


Hyp. 2. BD. BH :: 'AB-. BG: SBE.BC 2 "BE; BHO, 
| (k) 11-2 9-4. 


Prop, XV. Theorem 10- 


Equal A* ABC, DBE, having one / ABC, equal to one < . 
DBE, their ſides which are about the equal 7+ are reciprocet 
(AB.BE :: DB, BC) and thoſe &*« which have ine Z ABC 
equal to ove DBE, and have alſothe ſides that are about the equal 
L.* reciprocal, are equal, | ' 


Pre. Et the fides C B, B D, which are about the equal -* be ſet ina 
ſtrait-linez *then AB E is alſo a Right-line. Let CE be drawn. ) 15 
Hyp. 1. AB . BE :: *A ABC . CBE ©: DBE .CBE :: *DB Os 
» BC; © therefore &e. (4) 11 


\ 
6. 
$. 
$ 


. 2. & ABC . CBE :: AB. BE::*DB , BC*:: DBE(« by. 
CBE; * therefore the A ABC= DBE. WWD. (f) 11.& 9454 
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The: Sixth Book 'of Lis. 1VI 


Thegrem 11. Prop. XVI 


If 4 Right-lines A, G, F,*B, be proportional, the Reftangle AC, 

. comprehended. under the: extremes. AB, 'BC,' « cqual to the 

._  Rethangle E.G, comprebended under the means EE, FG. Cand 
if the Reftangle A C, comprebended under the extremes AB 
BC, be equal to the Reftangle F G, comprehended under the 
means F E, E G, then are theſe 4 Right-/ines proportional, 


2) 10 a. 1. Eyp a THe £7 Rand E are right , and * conſequent! [,-and 

rp" op "& . by is AB... E@:; FE .CEB, Ve = 7 mginage, 

(c) byp. AC= FG. | 

©) 14-6 . "ryp."2. The DACE=FO, and the £'2= E;, *thereſore AB . 
£6: 8EF..CB, WWD. , 


Corcl. 
Hence, it's eaſie to reduce one Refangle into another of a. given. length. 
- + © or breadth.” © 4 
Theorem: 12. \ . * "Propi X.VI1. 


oe "4. Right-lines "A,, Fy B;: be tonal, the Reftangle AC, 

NE ns under the I AS , BC, equal to the 

Square E G, made of the mean F. And if the Retangle AC, 

comprehended under the extremes AB, BC, be equal to the 

Square E.G ,. made of the mean F, then the three lines are pro- 
portional; Take GF-=F E. 


fn) by. *91--A * . FE: *FE(GF) . CB; therefore theft AC =GE 
Hyp 


(b) 16:6. *=FE 9. 
(C) 29 def. 1. .* 2 TheDS HC *=DOEG=FEgq. *© Therefore AB". FE: :: 
(d) byp. FG(EF). BC, WWD. 
(e) 16.6«- Corol. 
Ler a*b=c, thens.c.:: c.. b, 
Problems. 6. Prop. XVIIL 


Hpon # Right-line given AB, to deſcribe. « Right lined figure. CD 
EF G, like and a like ſituate to a Right-lined _ given ABHIK. 


Eſolve the Right-lined figure - given into-A*, by drawing CF, D F. 

Mk Make the . TJAB=FCD, "and the LIBA=FDC, *and 
the \IBH=FDE,and BIH=DFE, alfoI1 AK—=FCG, and AIK 
=CFG.Then ſhall ABHI X be the Right-lined fgure ſought. Pre, 


a) 27s 1+ 


—— nc 1 TT OS I EE. Fo oe Oe CIC I —_—_ 


Lis. IV. Euclid's "Elements. m_ 


A Aces 


Pro. Forſecing the © 1 AB*=FCD, and1B A = F DC; ſhall the ©) cons 
L AIB=CEFD, and becauſe IBH*=FDE, and BIH*=DF8,© 3% & 
ſhall B HI *==DE-F, alfo becauſe 1 A'K * = FCG, and ATK* = CF, 
ſhall AK I*=CGF. And becauſe I AB*=FCD, and I A K*=FCG, 
ſhall the whole B AK*='DCG; and becauſe ABI*=FCD, and 
IBH*=FDE, ſhall 4B H*=C DE; ntidis tree, (©) 22x. 
and $14) =DEC, and AIK*=CF6, Thall #1K*—EF6. The 
Polygones ore are mutually equiangular, - And becauſe: the A* are | 
eovnegales” therefore AB . #1: CD. DE and KADKT .: 04-6 
GC . GF, ce. * whence by equality X A . AB +: :::GC . CD, be. © 1% 
therefore alſo like ſcituate. WWD, . 


Prop. XIX. » Theofem The. 


Like 4» ABC, DEF, arc in duplicate Ratio f their homulogens 
ſtdes, 


-_- 


| tomane. by >q wbe evident without farther demonſtration. But when | 

unequal, its thus, demonſtrated, | þ- & 

* Make BC. Ef :: EF. BG, andiet AG bedrawn. Then _ 

eAB . DE ::* BC. EF* :: EF. BG, andthe ©. B = E,* f: --oY 

fore wthe a MBG= DEF. PTR AS Me + uw of 2. 5 4 
FC BC*® ARC ; FR C2? baba ©) Is 

and' += = #3 therefore Tao ft is rp = # that is ah - ht 


duplicate Ratio. WWD. 


© - 


'Cordl. 


_ If three Right-lies 4, 6, c, be proportional, . then as the firſt is toJthe 

third, ſo is a A made upon the firlt @, to » 4 like and a likedefcri a 3 043) 
the ſecond b + vr fo is a A deſcribed upon the ſecond &,to a A like and a li 

deſcribed on the third <. | "an 


Prop.” X-X. Theorem 14 
Like Polyganes are drvided into equal 2&2, beth equal in wanker and 
to the wholes ; and the | s- have 4 doable Ratio 
one to the other, of what one homlogous ſide hath to the other homole- 


: £68 ſide, 


Pro.n. He © K*=G,andKI.KA:: FG , GC; > therefore the (a) by. 

A* IK 4, and FG C areequi - After rhe ſame manner ®) 5. 6 
ate the ® THB, PED, like. Therefore-leeing the © K A *= GCF 
| Oz os 


—_ — _—_ 
— 2 > ws, lets,” a) 34 


SS: The Sixth Book of Lis. IV. 


ag and the As 1 BH*=FDE, ani the whole £ X AB=*GCD, and 

(c) yp ABH*=CDE, the remaining £1 4 B*=FCD, andIBA=F DC;. 

(d), 2 «.1, andconſequently A7B*=CF D. Therefore the 4s A1B, CF D arclike, 

(ce) 32. 1- therefore Oc. KAI KA” 

6 2. Becauſe the ASK AI, GCF are like; * therefore =. 
19. 6. 

?  AIB_ AB" BHI BH" | 

For the ſame reaſon is 7-5; = "5775 laſtly 5+ = 5F-Now becauſe that 

( 66 KA.GC*:: AB: CD*:: BH , DE; "therefore is the AKAL 

Brkr 24s ..GCF :: ABI.CFD:: BHI. DEF *:: thePolygone K.13 HT 


(k) 12. <. K A. 
EDN \GCDEF i: 


Corol. 


1, If 3 Right-lines be 
is a Polygone made upon 
like and a like defcribed, 


, an Ri tn 
make a s y igh 


: you 
hereof 4 is the ide, then berwize A Þ, and 5 od, 
* upon which make a pentagone like that given, and 


* 18. 6 it ſhall be incupte of i heneogens iven. | | 
7 2..If oe hemalignn of like be known, then. will the pro- 
proportional. 


portion of the figures be evident, viz. by finding a third 
Prop. XXI. 


| Rieht-lined figures AB C, DEF, which are like to the ſame Right- 
lined figures G HI, are alfo like one to the other, 


Pre. the © 4*= CE*=D; andthe © C*=1*=F; and the £.. 
a) 1 4f. 6. a = =x Alo*'84.3C:: GH. HI::DE tr. 
and*BC.CA:: HI, I1C:: FF. FD, dBA. AC: HE... 
.G1:: ED. DF. Therefore* ABC, DEF, are like. WW D. 


Prop. XXIL 


If 4 Right-lines AB, CD, E F; GH, be propertional: the Right- 
lined figures alſo ABI, CDK, EM, and NH, deſcribed 
them being like and alike ſituate, ſhall be propartionsl. And if the 
Rigbt-lined figures deſeribed upon the lines, like and a like ſituate, be 
proportional, then the Right-lines alſo ſhall be proportional. 


Theorem 15 


"Theorem 16. 


ATE, AB * EF? EM d 
(a) 19. 6. HT ax=c> — GH = 60' Therefore FB 1 ” CDX I - 


Fiyp. 2. 


i 


——— 


Liz. IV, Euclid't Elements. 1 io7 


AB* ABI, EM EF» —_—Yy 
Hyp. 2. 5p*= =ZDF = G0 "G7 Therefore AB .CD : : EF ©) 20.6. 


GH. W, | 
Prop... X XI bevy 


Equiangular ['' AC, BF, have the Ratio one to the other , which i 
compounded of their ſides AB, io BG, axd EB, BC. 


Pre. } Et the fides about the equal 5 B, be *ſetin a dire line, undies, 


the 1] B H, be compleated. 
to the Ratio of * whos fy api 


Pro. Then is the Ratio of AC, kb bs » 
B H, together with thatof B H, to B F, to the Ratio of * FB, to YEW: 
AC AC BRO! 


BG, together with the Ratio of C B,to B E. Thats, BF BEEF T7 
_ 4B, BC D. | 


rained oo ramen 
tio 's containing Lox 
2. All Ds and [] have their Ratio one to the other, _— 
Ratio's of baſe to baſe , and altitude to. altirude, _ And after the fame 


manner in As, 
Prop. _ XXIV, Theorem 1%. 


In every 1) AC, the ( FK, HE, which are about the diameter 
DB, are like to the whole , and alſe one to the other, 


Pro. Cert Eo HE, F K, have eachof them one © common with the 

- whole ; * therefore they are equiangular to-the whole, and alſo one (a) 29+ 1+ 
to the other. 

Alſo both the A* BAD, GHD, BFG, OASIS BCD, GE D, 
BKG, are mutually equiangular ; therefore are proportional , 
and * conſequently cance fs like to the whole, and alſo one to the other. © +156. 
Www 


Prop. XXYV. Problem 2. 


Toa Right-lined figure given A, todeſcribe another figure L like and 
ps ſituate, which alſo [bal he equal to ore, n Frke fewre 


given B. 


in $7 ST 
b Alſoupon DE, make 
<find a mean proportion D H=IN * uporr ] N make the L, like and (4 15. 6. 
in a like poſition. to the -lined figure given 4, then ſball the Right-lined (e) cor. 20; 6 
L= B, and be like the figure 4 WWD ». f) 1. & 
Pro. For A(CE). £::*CD.D&:4CE\ DK. Therefore L.8= DX*=. $4 
WW Da. Prop: 


&D;,*make the Reg-angle CE= 44 ( 45. 2: 


mDK=B; Between C ', and DG, = $opk 


N 


The-Sixth Bok of Los. 1. 


Prop, 'X XV 1. 


»”f from 4 Parallelogram BD, be takew away another [] F G, like un- 
to the whole , and in like manner ſet, baving alp a ZFBG, 
" commen with it ; then that abu the me dagun/ BD) with the © 
whole, 


oy 
— -_ deny B D, tobe the common diagonal lex # D be cutting 
it, 
7 $A For þ ering tre drop Thea are the {]+G E, 4 Lud Hypy 
(1). 9 4 fare BG. GH: BAL AD ::*GB. IG, and * 

.=6TL Which is abſurd. 


Ls "EN IG oY 
= Prop. XXVII. 


Of alf*A DAG, lied to the ſame Rig ht-line A B, and wanting in 
endo lideftae to the 0 gSoaigns 
AC, thegreateſt i tht AD, which 

be like tothe KT.” That is, tet there be AC 
-rbe half of the line AB, a AD, ſo that it may want of the whole 
AE, «0 CE, equal and lite to A D. <MIſo to any other ſegment 
AK, let there ©- * rag 9% gy wanting ſo much as the 
DK1, like to CE, thet + fender abost the diameter B G D. 1 
fox AG=AD... :. 


(C) 36. 1. Pro, GE*=GC, and K 1 added common, *thence is X E = 
(4d) 2x. * Cl *= 4 M. add CG common, * then is 4G = the Gnomon 
(e)g ax. . MBL. Butthe Gnomon ACB L* aCE(AD.) Therefore AG 2.4 D. 


WWD. 
G Prop. -XX'V LLL 


4 Right-line given AB, to apply «DAL. wal to « Right-lined' 
4 Ho grven C, deficient by B N, which is like to another (] groen 
D * But it's requiſite that the Right-lined figure gruen C, whereunts. 
the] ro be AT, ns wn Faded rater then he 1.6 F, 
"which is upon the half-line, ſe be like, namel. 
defet# of the 0 A ET is bed fo w- arr line, and the 
) of the] Di 40 be ahbed we ſein robe lternbogoecrs L 
(a) 1% 6. 


: 


(a) 43+ 1+ 
(b) 2 ar. 


*27 6. 


(b) ſb. 445. 1« 
OY 1 gow! cr AF in FE: upen E'®, *make the D EG, like to the [] D;' 


the ]'2 H, and viet EG=C 4-7. © Make the 
0 OR = Be Ie age he uare 288 
make K&F=—=PQ; andFL=PR; OO OO WO Fenn 
AN,LO, Then is the [] AJ, that which was ſought. 


Lys. IV. ds. FY 
Pro. The (PD, EG, X L,QR,ON, are all Tie one $0 the other, and © = 


the DE G="LR-|-C=K L+Cc. ' Wherefore C = the Gnomon 
KBL5* = AK +16 = AK+SEI=AL WWDn. 


Prop.  XE1%. - L 
lon 4 Right-line gruen AB, to apply pe Uege to 4 Rig 
grven C, exteding by a 0 PO. which ſball Pry 104 


0 grven D. 


Ma RE 4&5 s E Upon E B, *make an {} EC, like to Þ' given. 
—mxvp= mtr Ab boy EC-C; and like to D ea Ec. 
Make FEN=<HT; and *FCM=KH. LN and draw the 
I» 32, £.B, and 4 Cl AR, produce A BO, © -Dhivet che—ihan- 
ter FB R, Thenis AR, the] 
Pro. The [Þ# D, IX, NA EC, are *like ; * therefore the [] PO, is like 
to the ) NAM, or D. AG NM®*=IK*®=EC-+C; 5 therefore C= ty om got 
to the Gnomon & RC. ECTS "therefore © = 4R. (1) 3G'1 6 
WWD: . Þ 5 l "2 
Prop. X-XA. | ih vn Ih | Pibblew 10. Ss, 


I cur 6 terminate Bighs-line groan Abs into Ge KEEF, i ex- 
treme and mean Ratio. Thits, AB . AG :AG. GCE 


MOPp 49 AB. 6, i fuch wiſe that 4 Bx BGS AG 4, INTE 


(a) 11. 2 | S:- 
: AG . 86. WWD BL. x 


(by = 


Prop. XX XL 


Right-anpled A B A C, 
bac. ed 


"36 PE CIA AC rare 
c 
| like an prey whe. the farmer BD: 


Pro, He ops 2 0A ae 


Ratio of their fides. Alſo oy ne: perk 
lines B.4, JC, FC, Horraty of their ſides. 
weing eF-t9-Acg."=#C 4, the figures EAT AL =Z D. 
Cordl. 


Hence, may be learned how to dd or ſubtrat any vy Me gn, 


Vit. 
iagthe ame method ther was followed in adding and fbrating Squires. 
Seb. 47, 1. Prop. - 


' The Sixth Book of 


I - + © Prop.  XXXIL 
if 2 4» ABC, DCE, daving two fides AB, SG propertional 
DC, DE, ed or x 
AG D, that their AB, D : AC, DE, 


ths the rename fe BC,CE, of theſe bn fhel 


Lia 


Wa Ir JHL4*=4CD*=D. Ad AB, AE :: DC . DE, 
(c) 6. 6. « theveforethe - 8= BCE. Therefore the £ B-4-4%= ACE; 
@ 2a.  Butthe L B+ A+A4CB*=2 153. Therefore the £ ACE4+-4EB 
(e) 32-1- —2 L5; therefore BCE, is a Right-line. WWD. 


Prop. XXX111. 


"x Circles ABCA, EFGL, the + A, E,D,H, heve 
Y Ratio with their es BC, FG, oo which they 
z whether the -* be at the centers D, H, or at the circum- 
Jervanes s A.E, and in like fort are the ſetors BDC, FHG, 


becauſe deſcribed upon the centers. 


- . Pre. Raw the Rightlines BC, FG; Make C1=C3, and GX = 
FG=X L, and jon DL, H&,H L. 

(a) 28. 3. Pro. The arch BC*=CL, *alfſo the arch FG=GX,=X L; * there- 

®) 27-3 forethe © B DC= CDL,*and the £ FHC=GHEK — K H L. There- 


fore the arch Z I, is as multiplex of the arch BC, as the © B DI, is of the 
LB DC. in like wanner is the arch F L, as multiplex of the arch FG, 
asthe } FHL, is of the © FHG. Butif thearch BI, =, DF LI, 
(c) 27- 3- *© then likewiſes the EB DID, =, D2FHLI. Therefore is the arch 
(0)6 &f. 5. BDC. FHG, 
© 15.5. BC. FG :: *the EBDC. FHG6*®:: oe me* © : of. EF. 
> wwD. 


(8) 24- 3 Secondly, the © B MC© =CNT; *and therefore the ſegment B CA 
+ i -=CIN, Nallo.the AB DC=C DJ; * wherefore the ſecor B D CA 
 O2@a _—C DIN. After the ſame manner are the feftors FHC=GHK, = 
K H I. Therefore fince as the arch FJ ©,» FGL, 


(1) 6 def. 5 ſo is likewiſe the ſector B D I, =, =F H L; ' thence ſhall be the ſeltor 
#DC. FHG :: thearch BC. FG. WW DD. 


Coral. 


Lin. IV. w-- Euclid's Ekemenes. 


mt. ov 


Corol, 


3. As a ſeftor is to a ſeftor, fois £ to © 


2. The - at the center is to 4 (.*, as the arch on which it init es 
the whole circumference. 


3. Arches of unequal O* which ſubrend L©, whether at the centers, 
or at the circumference , are like. T0" 


4. Two ſemidiameters cut of, like arches from coneentrick Circum- 
ferences. 


The moſt notable Prop. of this Book axe the 1, 2, 3, 4, $ 6, 3s 
13, 14, 46, 29, 37+ 


THE 


ELEVENTH Axo TWELFTH 


B 0:@:K 3K: 


O F 
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44 Cat; ”— . # 


. VP - 
| 2.» a 
Me Ignore, , 


1 Euclid's Elements. 


—_——_— 


DEEREINETEIKG&N.S. 


Solkb is ther which hath length, breadth }/ and thicknc6s 
S _ terns, oC _ Ears 


AE : 


CT tad te: arms awn in Plane>- 
2h gs Fn ne Bt 
* _ eine \ . _ : " 


mon ne to the 
whereby the 


Re CRORE Th nd che redrawn EIES Perokick 


Rt .. __ 


The Bleventh Bio: of 


6. The inclination of 2 Plone AB to a Plane CD, —_— 
| Fi connmed under the Rights F#, #3, which baing Gans 
'n E Plancs 4 b.£P moe faepans Got 
P [apes art Cn Seto Pons 


bay | 


$ of inclination one to another. - 
[1 - & pox ry u_ never meet. L- 


tes { : - TW. 


of tha ;* 
at Rnn— 


is a folid under divers Planes 
Pyramid,) and gather rogether 
n—_— 
3. A Priſm is a ſolid 


FRA 
the ſemicircle is turned about, till it return to the 


unmoved, 
{ame from whence it began to be moyed. 


— Ce ll ee NS -- I —— ———— 


\ _ 
acoqatans he rjes Gran fv the cene the apr of a Sphere 
wy of ; of Sphere chat ed. Rightlie, about hd ths, 


yg 4 2 —oA 733) 208 
era: a, 
i 


13GNU LIGLEED _ 


<2ni 1 aifli: u 2112 


1 0% aveanh 2au] 2d: ba 2 "& be 


27. An Oulandris » iv foi nc | 


| lateral 
intel 
ER 


wma % 
| | 4 ve (9) 
Gans has aw" w m1! ' los bite 297 to nol;h1t yd 220 07 BY . 3 Ss ” 


: 
) 

'» 

rack ncardT kno a8. A ITS Lf vt 33% ro 

TC ; oh Bas we; not o +327! per? D 33 FS oy ea UW +». o& «Sd La 


> a2lgnen 2d 


AG fs | 029192517 | CY YR. "Ik _ 

One pai | 20% © C9 4 
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contents of like pol nous Genres deſcribed. 
the diameters. a — 


.[Piop. 4 


| Circles ABT, EF N, are in proportion oneto another, «ther 


" of their diameters AC, Gare. | 


deg 2651; the dice ABT". 1 x, 
GUppole deg "265: : 16 6 dt 
| For firſt, if ir be ler 2be lefſe then the cirele'F'# 7; "and'Tet 
X be the excelvor laſcride the Square E F G # in the circle 
EFN, it being the: half of a circuniſcrided ſquare, and ſo gy 


in two the 
at the points-: 


eek rp rea nes oy 
magnitude leſs than XK. En E Ie 
E£, LF ——— &c. taken 
EFN—K)> ttiepelyg/ &'L | 
F 6-\- LF, %e.) In the circle; 

£07 BY AE BT «7; as the 
*:;> #Cq . EG9*®:: the cirde's 
T DF'=>thecircle ABT ." the 
J; but before, Iwas DEL FMG 


cul HOY "Eq" 
: EGq. AC; pro 7 th | 
* therefore the circle 4 B —_ * rye 'AEg :: : the circle EFN 


. K;, which is thewn to be 
Therefore it muſt be conc! that 7 is = to the cixcle EFN. W.W, 


7” 


peg! 14+ 5+. 


Hb» $+ 


———c 


_ ® 
—_— 
: 


- 
* ” -_ 


we RG - 


4 a> no ne” pin 


——_———— mo #— ” nnan->6 "+. 


-ii Ear < 


—_ — 
tn A ro—_—_— 


_ FA 
a—_—_ A m>——— 


my _—_— —_—— > 
_ + Py - 
_— hy C d : 
ks, 
= 
» _ Sa—-— _ 


. "watt — — — = - —— 
3 .* , 
- = 


« Hence it Yiar-a5's circle ist@.a circle, ſo is deſcribed: 
ee rtnnts Sehte tn tha tie rl on 


Prop. IIH: 


Every-Pyramid A&B D C having « triangular baſe, may be divided 
int po prramids A EG H, HIKC: aud de a oth 
af De? having on 3 bd friangelar,. ne Fo whole AB 
nd nts EOS BEGEIH, EGDIHK, whit. 
. twopriſms are greater than the half of the whole prramid ABDC. 


$ ir SEF, FG, GE, £,T1F, ££K, KG, 
| | cut; *thence- 
and IF, DC; and HG, DC, &c. arc pa- 
FG; and G H, F larealſo parallels. There- 

| ABD, AEG, EBF, FDG, HIX, 
laſt are © equal: in like manner the 


i 7 YO 07 Are, Fox ms equiangulars, and the 


p76 HE, the triangles BF Fj, FDK, 1 KC,. 
and laſtly the triangles 4 
Moreover the triangles, 


HG, GDK, HKC,EF lare like 
equal. the- triangles, HIX to. ADB, and EGH toBCD, 
() 15. 11. and EFI to 4DC, and FG K to 4 BC, are parallel. From whence 
| it | ids AEG H, HIK Care 
PRINCE SORE Next, that the 


——— _—_— 


Lv. IV. Enclid's\ "= = 


Prop. IV. 


there be two and A BCD; EF EF tar 
f tee CIs beſes ABC, P79 ow app, 

divided into two pyramids (AILM, MNOD; ph 

STVH) equal one to the other and like to the whole, 

equal priſms \(IBKLMN, KLCNMO; and 

QRGTSYV }). aud if is ble" manner tirber of Yhoſt 


pr any. 1x Ns ind GA CITY ontH 

then as the baſe & to the 

þ ne a he pri ich are "in one p! "4 T==1 
which are in t oher pra ig ve 


Or (applying the conftruttion of the Rr 
PL FG6.GY, A Ma 
aa EFG rd og YO -2y © 

> EKC {IK : the priſm KLCN 25757 Go 
I : IJBKLMN . PFS&RST; © 
triing. ABC . — : the priGa"K ZC M47 BXL 
_ RGTSY + PFORST. W. w. to be Dem. 

the pyramids ANOD, AT L MH; "and'F'PRS, eTVHy e 

fenchee divided Ta kke many the new made } | 
the four produced before, as'the baſes M4 | 
go Ah cab. —— A LI? 
d wherefore all the priſms pyramid CD arc to 
the pyramid E F GH, as the baſe A'#Cis tothe baſe EPO. 


Dem. 
Prop. V.. 


4: ABCD, EFGH, being anier the-ſawe alritade, beuing 
Ds :; ABC, Neg 63 ac wintks of ths beg | 


IN: :* (a) "—-” 


AB , EF » are, * = A t YRhH 
Et FP BI; »- EFG:: ABCD.X. IfayXis 
the ED EPC EY For if it be poſſible, ;6n Top 
and let exceſs be T. 2 0 


and the other 


Et From into. 
EPRS,'STYH, be ecu n: the be 
fe pram 


EFG Ha=X++-T;\iris wow dan 
QRGTSY are no "the folld hon * 
divided after the ; then will be the 
KLCNMO, PEORST i GTSP :: 
pyr. ABCD-X; *therefore = wits > PORT: 
lth cnmmry oder . 

2 


wa + 


- "The Twelfeb Book of a Lys. WW. 


e) by. 


» 4+ 5. 
LI 


(8) 14. 5+ 


(2) $5. 12 
(b) 18. + 
(C) 2%» 5+ 


@) $- 12 


v4 (3 


(Ce) $. 12+ 
(f) 24+ 5+ 


ent: 


(ad 34 1+ 
),$+ 32+ 


©) 1 6x. Is. 


eg 
_ and eof {ther danchd Canon 


conceive X'©— the pyr. EFG H,;, and make the pyr. EFG H , 


al Y :;: X . the pyr. ABCB*:;"EFG:, ABC. Beciule EFGH! = 
X, * thence 7 the pyr \ ABCD; which is ſhevn before to be impolGble, 
There 1 nl, cha voua he py EFGH. 'W."W. to be 


Prop. VL 


Pres ARGD ES, GHIKL M,/ conſifing under he 


alt ſogonene ABCDE, GHIKL, 
TR ire bop ABC EGHIKL-vc. 


the Right-lines Ac, AD, Gh GK; then is thebaſe ABC , 
ACD=*®:: AB F. ACDEF; * therefore 
CEN. AC ARBCDF. 2. hf ACD 
—— © therefore equali ABCD 
a nave oo fy merenant> rneg yd oe 

2D +: 2M BCDEF-. ADEF; moreover ADE . GXL 
pp EB, F..GKLM; and; as before, and inverſely GKL. 
AGKLM;,GHIK LM, *© therefore again of 


(equi. JEDE"c F.GHIKL :: Se oye. ABCDEF.. GHIKL Mf 
W. to be 


If the. baſes have not ſides of equal multirude, the-demonſtration will 
thus. Thebaſe ABC , GHI :: the pyr. ABCF. GHIRX; 
*and ACD_ . GHT:: thepyr, ACDF .,GHIKX; 'cherefore the baſe 
; pyr. ABCDF . GHIK. * Moreover the: 


Prop. ' V dn 


riſe, ABCDEF, havi triangular 6 , may be di- 
ppramid; AC bY ACDEF, DF equal 
ane ts the rc ad heving triangular baſes. 


ufo ng hehe b AC, CF; FD. Then 
On. 


TAs ACBis*= ACDy * the pyramids of 
ACDF, are | In like manner the pyr. Droc 


NT IN Lan LODE dl DFAG ate ane ind the fume 
is. divided ,, are equal one-to the other. W. W. tobe 
ery prnbtbntintat of horn hai the Cn as 


three pyramids AC'BF, ACDF, 'DFEC, into 


Fee 


| y_ ; hay 

ares of th primal be treble rhe part of b con- "rs _= 
the whole priſm ABCDEG'HIK F is treble ts 

mid ABCDEH. W. W.t be Dem. | 


Prop. VIITL. 


- *% © 


ae pragdds ADCP, TPGH, which hve rrienle 
C, EFG, are in triple proportion of that in thets fs 
A AC, EGare. nn. 1tbq022 


* Ompleat the Parillelepipedons ABICDME L, EFNGHC OP (a) 27. 16 
Care dare like, degyabons FIICDICEY 42c05; rrout® ) 9 def. 11, 
rein ce fn grein wht i to another, (ar, 
reds the lides of like proportion, ec. bY Is. 4. 
| ; (e) 33+ Is 
Corol. 


* Hence alſo, like polygonous 1 negro, : 
the ſides of like proportion ; as ade 79 Ie = ng 17 
iato triangular pyramids. oaobuſisc . £1, 


Prop, IX 
See the pree.. Scheme. 


I e prramids ABCD EFGH, hevi Jrinnwbrn 7” 
» equal E FG, the baſes gr altitudes pay aoys fab if 7 bee | 
pyramids beving wage baſes,, th altitudes and be av. 0. 
reciprocal, are equal. By ng es 


1.9." He complete Parallelepipedons-48 1C DAGKE 5 BANG + 
"M HL 07 are *ſextuple of the equal pyramids 4 BCD, LANG (a) hat, 
Therefore the altitude /; 


(cither of - and ſo equal one to the other. MOVE 
Fea Gulals (D)*:: ABIC. EFNG*:: ABC. EF6: W. IK. to be (c) 1g, RT 
(d) byp-. 


yen, 7 The altitude (#. )the alt. (CD) *:: ABC . BFG*:: ABIC(E) 1% 5 
EF f therefore the paralle ABICDMKIL;EF LETS 
£LO?P roy entnlbguencly alto the pyratvids FBCD, EFG H; (1? 
being ſubſextuple of the ſame, are equal.. W. W. robe Dom. 


» The « applicable pyramsds manner 
b: ao ry to 4 OY Prgenes b for ab mp een he 
Corol.. 


» (ﬆ) 


(c) 28.11, at 


"* .7 (89 
% bes 


= 
I ICE 


Fee the fecond FE you 
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ID 2c | N | 
of ppramids.in Prop..6, 8,9 »9- a wie 


_ "Whatſoever 4 dewunſtr ated 
are he pramid: that have 
ord Ee een ds 


. The proportion of priſms of equal altitude is the ſame with that of 
their baſes 


2. The proportion of like priſms is triple of that of the fides. of like 
proportion. | 


Ry 


the [ame 


Equal priſras have their baſes and altitudes memes and priſms which 


afar) weopal 
Sohol. 
From what is hitherto demonſtrated the dimenſion of oaths a 
pyramids may be colleRed. 
£3) x. coy. * The ſolidity of a is produced of the altitude mulcp 
axdfeh. $0.11. we; Hd ther emer of «pan of the 4. p84 
() 7. 12 altitudemultiplied into the 
Prop. X. 


Every Cone « the third part nder having the ſame baſe with 
# ABCD, AGLLIE ; here aan 


it, then firſt let ſuch cylinder be more then triple to the cone, 
this Book, KL and let the exceſs be E. Aprifa deſcribed on-®. in-the circle 


a) 7-44a4d 4BCD * is ſubduple of a bay upes 3 5 ds, 
Wael» 1>44Þ EEE the 


ABC'D cexceeds ECT nnd fineſt a prifi 
01k 27- 3- upon the baſe wg cylinder, * is greater than the 
cor. 9, 12- half of the garde ngp AFB, continue an equal biſeftion of 
the arches,and av ugh wager eee wear reg linder, 
_ © namely at AF, FB, &. becomeleſs than the ſolid E. Therefore the cyl. 
(c) 5,6. 1: — ſegm. 'A#, FB, &ac. (the priimon'the baſe A FBGCH DJ) * is greater 
(4) byp. than the the cylinder —E (the triple: of the' cone;) thetefore the pyramid , 
(e) cor. 7. 12+ ©a third part of the faid'priſm' ( being placed-on the ſame baſe, and of the 
ſame height) 4s greater than Ry height on the baſe ABCD 

a circle, 4. 6. MINOTGSED Dn apetad</-9w; | 


vs 
But 


Dy. Ends Han = 


* But if the cone be affirmed po be greater than the third part of the cylin-- 

dike Geer the her the er ders ln 9 
inthe ficſt part the-prifms the cylinder, till 

WAL remain, conceive at AF," F'B, BG, &e. leſs ae Gt E. 
Therefore the cone — E'(* of the cylin;) => the pyr. AFB SEDI 0) bp 
(the cone — leg. AF, > &c.) therefore the triple to 

pyramid. (5x, equal height, and on the ſame baſe b anaat thens 
eplnder 0n the tale AFC D, the part. than the whole. TEE 

herefore it muſt be granted, that the cylinder is equal to triple. of - 
cone. . LI to be Dem... 


_ Prop. W - ” , 


Oflinders and Cones ABODK, EFGHM, bei 
altitude, are to one anetbyr a their A An@D, » £7 


are, 


., 


Fe the circle ABCD. . the cir. Pro pc: the arcpe > > 
T,% I fy IN is rote cove BLOT) "—_ a: »7(H) 


For if it de poſſile, bene p< 90000 
be O:- The SE 
poſed ; then O be 


. T2 
Che pyr. ABFTR. - 


j. 8d 


the polyg, EPF cir. ABC D'; wg BY | M's = 
ABCDX. N *thence the-pyr. EPFQGRHS M fag” Ye =o ie t ovr- 2. 13) 
to what -was afhirmed before. conceive N= the cone (0 


BFGHAC; and make the cone EFGHA .O+: N. the cone ABC 545 Lays: 

DAXK*:: thecire, EFGH. ABCD, * therefote © —the cone ABC C inverſoon. 

DX; Which «Abſurd, as appears by what is (heyn in the firſt part. (8) 14- 5- 

Therefore rather admit FAC D .. EFGH :: the cone 4 BCDX”. 

© The lane ns CO linders, if- cylinders and priſas. | 
may be a cy be- 

Jeriend ebeotice of conde and phapdia Therefore, &c. 


Schol.” 


Hence, is gathered the donenſien of 2il forts of cylitders and cones. The ſolid 
of a Right cylitder is produced of the circular baſe (* the com The oy (2) Pip. dy 
is to de learnt.out of Archimedes.) multiphed into the height,” > whence {in v6 
tm like manner that of every cylind. $ @)-01-412-- 
Therefore the ſolidity of a cone is producedof the chind patiof the ati | 
rude multiplicd inthe baſe. -. or 11 (Y 


's\) 


EY Lis.4V 


Prop, XX114.-. 


ike FOR {bn ABCD 2, F OHM, MY TM 
proportion the diameters of 't 
ABCD, EFGH., "0 


E% the cone 4 have to MI triple piyportion of TX to PR, I kay 
N is = the cone EFGHM.. LE SER NG? 
EFGHM, and let the exceſs be 0; thetefore, V—a the pyt..EP F 
RHS M. Let theaxes of the cones be IX, L M, and joyn the Right- 
VK, CK, V1, C1, and Q M6, G M, 2L, G L. 4 a8 1 bog. angus 


@ 1 $29mme like, * thence V1 .JK ::.2L . LM; but theangls YVIX, QLM 
wo 0609 "t- d are Right-angles ; 'therefore the rringle FIK, Q L M are equiangul. 
Hee "whence F'C « FI: £0. QL; alla pt. FK:RL .\QA 
(e) 7+ 5+ br ax RS. 2M; *morcover VK.CK 
() 5. 6. T & {£5 equality YC .CK:: 2G. GM; 
Woe TOs 7%: pa ich and by the fame reaſon 
' (d 4 6. = erand ae leo th xr that nr 

A » $ they are in e proportion 
= tro MFCags yoda of FItoRL; "or TX to PR; ® there- 
FUCXDTXR . the pyr. EPFOGRHSM ::-the 


en) is $- cone AF K.N;, * whence the EPFQG RHS MN mhich 
% as 14" 5g 


is repugnant to hat wa 
Again, take N c= the cone EFGHM; make the cone EFGHAM 
mire 0; .N , me gary NNE *:: thepyr. EPRM . ATCK*"::G 


&<Y T X thrice neg” is ABCD K; which was 
repugnattm Wherefore N — the cone EFGH A. 


) 14+ 5+ aro ny ks, 


But forasmuch as what jon ſoever cones have, alſo cylinders, being 
triple of them, have the therefore "m_ ro cylinder (hall have pro- 
portion triple of the diameters of the baſes 

Prop. ' XII. 


FM « Cylinder ABC be divided by « plane E-F paralle] to the 
4 tte AE then at one Cylinder AEFD ©« to the 


| Vier Grlinder EBCE, ſo is the axis I to the axis 1 H, 
(a) 3- 1 Tia fioervs fines drm or the po GL, nd HL =1 = LM; 


park 9m ;  L, A, parallel to the 
®) 14. 12- circles A D, FD =thecyl" AN; aad the 


EC 9" gnome ere Tm cylinder E N is as multiplex: of 
ED, as the axis IT hal iran 16s nd i mn the 
r F P is as multiplex of the BF, as the axis ] Af is axis 
fc) 11.124 7 H; butas IKis =,,7,21MM,* « ſos the © cylinder EN=,r,2F P; 
(0)644.5- 4 therefore the cylinder AE FD . the eyl. E BCF: :GI.TH. W.W. to 

* * be Dem. Prop. 


Lrns..IV. i Euclid's Elements. 


Prop. XIV. 


cones AEB, CFD, and Cylinders A H, CK, confifti wpon equal 
baſes A B, CD, are to one another as their altitudes M N Fee. 


T23 linder H A, and the axis £ M ng produced, 

and at the point L draw a plane tothe ble 43, ; "thn I, 1% 
ſhall the ol AP be=CX; "bat thecyl. AH. AP(CK) :: " (b) 13+ 12. 
ML (NE.) WW # be Dem. , _ 
CEO eg CARY ps 27" 


Prop. XV- 


In equal comes BAC, EDF, and Cylinders BH, E the 
af abode are reciprocal (BC. EF ::MD. Ag - 
cones and cylinders, whoſe baſes ang altitudes are reciprocal, are ; 
equal one to the other, a a 12. 


agg; par then the baſes are too, and the is evi- 
x! —— take away HO = one thing 5M 
Then 2eD. MO(*LA)*:: cyL EX. (BH) BQS WV 
nt BC . EF. | Which was tobe Dem. 
2 Hyp. BC. EF*:: DAY. LOMCL A) ':: they EX. 5 2s ee nm 
F *:: BH. EQ. * Therefore the cylind..EX'= BH. 
ney wg 
The ſame argument may be uſed for cones. 


Prop. XVL | 
Two unequal circles ABCG, DEF, %- the fame —_— M 


" #0 __— in the greater circle ABCG 
equal and even ſides, which ſball wot touch 1 pr circle a3 


Go cnnccr Altus HIER the circle DE F in F 
I from whence raiſe a perpendicular F pag os ſemicircle AB C (a) 30. 3 


EIT ; and the half thereof BCulſo; PEE 
Ic become les then the arch HC-from er fll he perpendicular I. 10-- 
>; Ce IC meaſures the whole circle, and o_—_ 

number of arches is even, and ſo that the ſubtended line 1C is the fide © the (© ©. 16. 4- 
0g ay yoraren dw inſcribed without touching the lefſer circle DEF... .».16. 
or HG * touches the circle DE F, *to which 7X is parallel, and placed (4) 2g, 1. ** 


outwardly; * whereforc 1 K does not touch the circle DE F; much leſs 9x 24. def. 
CI,C XK, and the other fides of the polygonon more remote from the center 
W. . to be Done. 

Corel. ——  — —_—_— 


Prop, 


The Twelfth Book of Lis..IV- 


(a) 16. 12. 


(6b) 18. 11. 
(c) cor 33+ 6. 
(d) 4+ Is 


(S) 7+. It, 
(Ct) 2» I1- 


(0) It. It. 
(X) 4+ 6. 
(Y) 14+ 5+ 
(2) 3 def. 11; 
(a) 15 def. 11, 
(b) 47 1. 
(©) 15 def 1, 
(6) conftr, 
(e) 28. 3. 
(f) 33- $» 
(g) 12. 2- 
(h) 32. 1, 
(k) g ax. 1. 
(I) 5. 1. 


Prop. XVIL 


Two ſpheres ABCY, EFCH, conſiſting about the ſame center D, 
being given, to inſcribe 4 ſolid of many ſides (or Polyedron) in the 
greater ſphere AB CV, which ſhall not touch the ſuperficies of the 
leſſer ſphere EFGH, 


Et both the ſpheres be cut by a plane the center making the 
circles EFGH, FITS” eLyn deb AC, Tr hk 
cutting perpendicularly. In the cixcle 4 B C Y, * inſcribe the equilateral 
polygon YV ML INC, &c. not ing the circle E FG H: then draw the 
diameter N «, anderett DO icular to the plage ABC; by DO, 
and by the diameters AC, N «, conceive DOC, DON erected, 
which ſhall be * perpendicular to the circle ABC F, and fo in the fuperficies 
of the ſphere make © the quadrants DOC, DON, Inwhich let the right 
lines CP, PQ, CR, RO, NS, ST, Ty, 20; *befitted, equal, and 
of equal multitude with CN, NL, &c. make the ſame conftruftion in the 
wy = Dr ry Ir eG ec. and in the whole ſphere. Then | fay the 
hg engnd Þ ? | 
| the points P, $S, to the-plane A BCY draw the perpendiculars 
P X, ST, *which ſhall fall on the ſeftions AC, Ne. Therefore becaute 
both 'rhe Right-angles P.'C, ST.N, ® and PCT, SAT 
are 


ics on Þ 
c the PEX, S NT* are equiangu- 
lar. Wherefore being P C*=8$ N, *alfois PX = ST, 'andKC=T MN; 
= whence DY= DT; * and therefore DX . XYC:: DT. TIN; * there- 


* foreT X, NC are parallels; but becauſe P X, ST are equal, and fince be- 


perpendicular to the fame plane AFC Y, they are alſo ” parallels, 
\heckre-T'X. S P ſhall be equal and parallels; * whence SP, NC, are 
parallel one to the other; and fo the * quadrilateral NC'P S, and by the 
ſame reaſon SP BT, T ©RG, as alfo the * triangle > RO are fo many 
planes. In like manner the whole ſphere may be ſhewn full of ſuch quadri. 
laterals and triangles; wherefore:the figure inſcribed is a polyedron. 

From the center D* draw D Z, perpendicular totheplane NC P S; and 
join ZN, ZC, ZS, ZP. Becauſe DN. NC*:: DT. . T X, thence 
NCis! TX ($P, ) and likewiſe SP —TQ, and T&c-=>R. And 
becauſe the angles DZC, DZN, DZS, DZP, *areri the lides 
DC, DN, DS, DP, * equal, and" D Z common, * thence ZC, ZN, 
ZS, Z P, are equal one to the other ; and about the quadri- 
lateral NC PS, © a circle may be deſcribed, in which (becaute NS, NC, 
CP, are * , and NC&=S P) NC * ſubtends more then the S 
' therefore the ang. NZ C at the certer is obrufe. 5 Therefore X Cqc=2 
ZCq(ZCq-|-ZNq.) Let N The drawn perpendicular to AC; there- 
"gs ar. angle ADN (* DNC-+ DC MN) * is obtuſe, the half of ir 
D C N, ſhall be greater then the half of aright angle ; | and fo that which 


remains 


—________ 


Lis. IV. Euclid's As 39% 145 


remains of the right ang.CN I ſhall be leſs then it; "whence I NI C; there. (n) 19. 1. 
foreNCq(Nlq-þICq)*=21N9q; therefore INC ZC, and con- © 47 1 
ſequently D Z *©- D1, but the point 71s" withoutthe ſphere E F G H,qnd P) 37-3 
{o much more the point Z. W the plane NC PS, ( whoſe ' next (} —* 
point to the center is Z) does not touch the ſphere EFG H. And if a per- 
pendicular Dd be drawn to the plane SP£QT, the point, and ſoalfo the 
planeSPQT is yet further removed from the center; which is alſo true of 
the other planes of the polyedron. Therefore the polyedron ORQPCN, 
Fc. inſcribed in the greater ſphere, does nottouch lefler 9.19. tobe Dons 
Corol 


a_ it _—_ that Flncmpathr Boon 4 ſolid polyedron, like to the above- 
d ſols dron be inſcribed, the proportion of the polyedron in one ſphere to the 
deeds triple of thas of the gt oe the ſpheres. 
For if right-lines be drawn fromthe centers of the to all the 
of the baſes of the {aid polyedrons, then the polyedrons will be divided into 
ids equal in number and like * whoſe homologous fides are ſemidiameters 
ol the ſpheres » as appears, if the leſſer of theſe Spheres be conceived deſcribed 
within the _— about the fame center. For the right-lines drawn from the 
center of tho ſphere to the angles of the baſes will agree one to the other by 
reaſon of the likenels of the bates ; and ſo will like pyramids be made. Where- 


fore fince every pyramid in one ſphere, to every id like it in the other 

I rtion triple to that of the lides, that is, of the (a) cor. 3. 12» 

emidiameters of the ſpheres ; and *as one id is to one id, fo all ©) 12. 5+ 
of theſe, are to all the 


the pyramids, that is, the ſolid polyedron 
pyramids, that is, the ſolid polyedron of the others; therefore the 
polyedron of one ſphere ſhall have to the polyedron of the other ſphere, 

portion triple of that of the ſemidiameters, * and ſo of the diameters of the (©) 15- $ 


{pheres. | 
Prop. XVIIL 


Spheres BAC, EDF, are in triple proportion one to the other 
Ps in which their diameters B Q F, are. F 


Et the ſphere B AC be to the ſphere G in triple proportion of that of the 
L diameter B C to thediameter EF,IlayG=EDF. Forif itbe 
let Gbe ÞEDF; and conceive the ſphere G concentrical with £ DF. In 
the ſphere E D F * inſcribe a polyedron not touching the ſphere G, and a like (a) 17+ .-- 
in the ſphere BAC. polyedrons * are in triple ion of (Þ) cor-17% 12+ 
the diameters BC, E F, © thar is, of the ſphere BAC to G. * oy 0. 
the ſphere & is greater then the polyedron inſcribed in the ſphere E DF, the 
part then the whole. 
in, if it be poſſible, let the ſphere G be = EDF, andas the ſphere EDF 

is to ſphere H,ſo let G be to BAC,*® that is, in triple proportion of the (>) byy. inverſe. 
diameter EF to BC, therefore fince BAC*c> H, wefhall incur the abſurdity (fy 71, 5. 
of the firſt part, wherefore rather the ſphere GE DF. W.W. tobe Dem 

Corol. Hence, As one ſphere is to another ſphere, ſo is a polyedron deſcribed 
in that to a like polycdron deſcribed in this. 
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REDUCTION 
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To reduce 4 Rational quantity to the formie ” 4 Surd, which (ball have 
the ſame Radical ſign with any Surd preſcribed. 


" Nyolve ( riply it,.per (c as there are Units ns 
| of the all payer, and fl) ph 


The 


by 


_350 


The DocTrRINE 


Lis. IV 


The Operation in Species. 
Reduce & to the fame fign with 


b—4 toy (2) F—d 
b—d 


om. KI 


/O)F—bde _ 
Reduce the Numerator of this Fra 
ion . --; to the Ggn / 6 the De- 


The Operation in Numbers, 
Reduce c wide bv (3. 
_ : 
® . 
v/ G)356 
Reduce Fx to the fign / 7. 
3 
y 25 
Reduce the Numerator 3 of this 
3 
3 
L.4 
Ik: 
Reduce the Denominator 57 of this 


"the Indices of the 


[Decor matqhingte with its 


Fraftion LY wo the fign y/ (394 
the Numentiben: 
: 7 
49 
_—_— £ A: 
ve (3) 1254 | /0)343 
F | SECT. IL 
. my dace heterogeneal Surds, that is, are wnder different 
: Net , or #0 ſuch br nmr ner 
ſtne. 


es cen 


ok 
then 


OE 


Ls. of SURDS. 


then multiply the powers themſelves alternately into the Species denomi- 


nated by each others quotient. 
min es 0 Reduce 5 and (4) 7. 
2) ſO gf 6 þ* ys S)7 
I 2 2 4 
/(a)F (4) / (3) 49 (3)625 
SECT. Il Oe 20 


Tv reduce 4 Surd to another more Simple when it may be done. 


VV ietbe fret hut wibour ay amr mms chan. Tr 


or 244/12, of 444 3» 
+/ 16 «ab may be reduced to 


444 & 
4 |< will become 
b f (3)er. 

L162 will become 


4* 4b. 
ol 


0 
f F 4 

w o 5 # o 
4 . _— "I ; - - 
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SECT. IV. 


EI. ."_- 3. 5 
To try whether any Quantities propoſed be commenſur able or nor, 


| Shs if they be of different kinds, reduce 
| ao pra ety ome 


v7 a 


TIonnkDds 


Cruae. IL 
Multiplication of Sample Sards. 


Mult. 

by ; 
Product y 3600 y 390 4 1536 
Mult. 
= 


Yo , $eharie 3 v (308 ; 


| Produt /(9)8192 (6) 531441 


2. When a Surd is to be multiplied by a rational | 
ſometimes 


ROD. 

I. 

ſame kind , multiply the rational part by the rational , 
the Surd, which 7 joined I 


multiply 6 y/ (3)7 by x v/ (3) 3 
(4) 6 multiplied by 3 4 (4) 7 will make 3 / (4) 425 5 v2 
4 y x makes 204/ 10. 

des rr pine T as hes 
its own 2 away i ” 
for the produ8s, which in this caſe il be always rational. As 


of / 11 will be r1, the Cube of / (3) 17, willbex7. Alfo2y/3 
by 3,/ 3 makes 45, and 3 / 5 multip a 5 2a &e. 
2 


it will be 


aol que the eſe and of ch ard As lag by & the 
to 
produdt wi pw; fo 12 multiplied by / (3) 5, Sodult will be 


x rt 


12, ſo the 


—_— 


biquadrat of 4/ 5 will be 25, 


"12, the yrodul? will be , 
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Cuae. ITE 
Deoifton of Simple Surds. 


T the Surds be of the ſame kind divide one by the other, and to the 


the common radical fign , which. 
——— —  —— 


| , and then divide. 
Divide . 4 576 v 256 ve 4) 35 9 
by 4 9 +8 Ss wAG)zr 
Quot, I/64ors 4/32 /4)7 (ory (33344 a 
Divide 6 Yabdes bi : 
by o/ 4 y/ ab : 
b | -.b r Sy 
Quot. V = 4g 47 
2. When a rational quantity is to- be divided by its Square Root, the- js 
Root will be the quotient. As ab, ded be ob the quotient will be - 
4 ab, and 50 divided by y $0 the quotient will be-y/ go,. &e. 


23. When a Surd with a rational quantity is to be divided by the 
fame Surd, the quotient de the faid prefie rational quantity. As 54/7 
divided by y/ 7 gives 5 for the quotient, or 5 4/ 7 divided by 5 will give y/ 7 
in the quotient ,- Fo 


4. When the Dividend and Divifor, — 
ſeverally to one common Surd ; divide the rational part ape] neon 
the rational part of the Diviſor, and the quotient ſought is produced thereby. 
As 3 // « divided by 2 y/ 5 the quotient will be 4: alſo 8/ (3) 7 divided 
by 4 y/ bY, gives 2 in the quotient. 


73, When 


/ e nillbe &-/ $4 or 2/4. Inez 
EE owilide 2 y' 3 Alſo 5 y/ (3) 20 
the quotient wil be y/ (3) 54 and 5 v8 divided by / ® 


: + 


| © i ae.” IV. 
Addition and Subtrattion of Sards, bath Simpl 
and Compound. 


tional pars by the common meaſure and and the produRt ſhall be the difference 

Surds propoſed ; or inſtead multiplying , ſubjoyn'the rational | 

to the Sum or difference of the ratiqnal parts. | I 
Example in Species. Examples in Nambers. 


Admit / $52 tobe added to / 32 | Admit / $and / 320 be added; 


b®, wt common meaſure pad gp war 
- hem they'l be re- they'l be 
hepA A terms 4/ 1 6* and x Pare, rr 
va that is 16 makes g Þ ante 
' 
TIT ev m8 inf ere | 


ys 72 © the ED has 
Surds. But if 'we take'T & from 2 6 
the remains z& Squared is b* which. ; 
multiplyed by y/ $ the greateſt com-| To add / (3) 8110-4 (3) 192 ,- 
mon meaſure makes y/ 3 b* the dif- | their greateſt common meaſure.is / 3;- 
ference of the given Surds, which } and they in theit leaſt terms / (3) 27 
may otherwiſe be expreſſed thus ac- | and / (3) 64, that is, 3, and 4, the 
cording to the latter elauſe of the } Sum whereof-is 7. and daff, x, which 
rule, 36/8 the Sum, b {© the | being cubed make 343 tr, and 


difference. , theſe multiplied in / gary > 
mon meafure make \/(3 1 

Sum; and (333 the di 

—_ v3 3. he Sum, rt) 
i I 


2. But 


The DOCTRINE _ 77 .'- 


2. But if the to be added or ſubtraed be incommenſurable 
add and fubtra&t them by the fines + and — z whence ariſe Surds Binomial 
and refiduat. "Thus y/ 6 and y/ 7 their Sum is / 6 -+- 4/7, and difference 
o Joffe, - BF 
the Sum of the Squas 
ſubtra& the ſaid 


and 1.2 whoſe Sum is 26, and the double retangle of y/ 14 and / 12is 2/168, 
,— wn 4526 4-2 y/ 168: is the-Sum, and /: 26— 168 : the 
4, | 


the two new Numerators feverally by their 
proceed as before. As to find the Sum or 
reduced to a common denominator they will be y/ 23 and / 
by their common meaſure y/ #5, bri 4 33 and / FF or 64/47 and 
5 v 27 whoſe Sum is/11 / {7 or 25, and their difference. r / *7. 


' Examples in Compound Surds, 
V4+8 y+4/2  6+/8 yiga 
AI the —= LA 


43-48 $++/$ 4 75—3 
Sum © 517 9+6v/2 11-þ-5y/2 1343 
Diff. .3—4/ 5 i-þ24/2 1+y/2 3$4/3+6 

15 —24/2 y/ 242 — 12 n14/2+4/75 
T+4/2 —4/50+8 84 3+-8y3 
Sum 22—4/ 2 64/2— 4 WHy/2+214/3 
Diff, 8—34/2 16/2—20 114/2—114/3 


Multiplication of Compennd Surds. 
Obſerve the ſame method uſed in rational quantities. 


Multiplicand byb—as 4+v7 4—v4/3 
Multiplior 5b 3 2 
-ProduRt 2 $#\/b5cb 1244/63 8—4/ 12 


nl of SURDS. 


Multiplicand 3 4+ 66 /2+4/6 wh 
Moltiplior — 4/66 V's vous 
Product = 34/VeÞ +FT8 VIA 
v5 : - « $59 5&4, £2 « » 
* Moltiplicand JFe oe © © OO  WWISEoFe. 
Multiplior /en—4/ 4 | 628 
—y/bea—y/ac 154/24 —4/1296 
Sbe*n+-Von' 1o8+64/54 
EST E—y/Cos—v/as FA nooantentite i84/6 


If « Binoeial be to be mokiplied by iz cerreſpeadent Refund whothe | 


difference of rhe of rhe Parts for the Produ@t; for 
yh os ; for #-#XJ=e 


len {45 to&-24 

bas 
O27 Refi, from the Sum of the Squaes ofthe Pars, . 
Mok nh Rees, wb apes 


"ab.oo be is 1 x +646; the 
HS Fac be ur oy Open Ht 
of 5-þy3 is 104/33 and 2 2 
47+v5 8 744214 gt15v7- 
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Dyvifion of Compound Surds. 


ti. A— _—_ 


© —  — Cc 


multiplied by its. correſpondent 

BiquadredicSinple Roots or of one 

I EL at 
ing multiplied Fo 


nged, the Produdt will 
ied by its correſpoti- 
Rarional. 


-F | 
Square Roots , be multi- 


If a 


plied by the ſame Quadrinomial , with two Signs changed, the Product 


or Reſidual, will be a Quantity entirely Rational. 
TAND After 


Lis.IV. f SURDS. 
L Fa 


After the ſame manner a Binomial or Reſidual, having 5 or 6, ec. 
for the Index of the common Radical Sign of the Roots, be reduced to a 
kin they y Rational, And note, that when the Roots are of diffe- 


mul ft be reducnd 96 comms Radic 


If the bimple Quantity , divide each the Dividend 
by the Diviſor, ( to the DireRions in of Simple Species) 
and connex thoſe by their Signs : But if the 


Diviſor be a Binomial , Trinomial, MN rye &c. of ſuch kind as 
mer rw reduce the given Divi to a new Diviſor that may be a 
Rational ity. Reduce alſo the given to a new Divi- 


reduc the former by the ſame Quantitics that were 
Ccators, 1n- Diviſor to a Rational Quantity ;, then divide 
the new new Diviſor. But when the Diviſor cannot be 


her aan gay oe tional Quantity , ſet the Dividend as a Numerator 
over the Diviſor as a Denominator. 


Th 63 divided dy 3, the Quotient and 3 
died by 2; he Core ming v/ 21 NT aided by j7 1. the he 
Sb 6+4/24 FATS by 4/6, the Quotient is //g3-+2; 

/(3 N28 014 Aided by SG) he patient is /(3)4—+/(3)2 
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